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INITIAL STATEMENT OF REASONS 

Surface Water Augmentation Regulations 
Title 22, California Code of Regulations 

 
 
SUMMARY OF PROPOSAL 
 
The State Water Resources Control Board (State Board) proposes to adopt regulations 
governing the planned placement of recycled water into a surface water reservoir that is 
used as a source of domestic drinking water supply; a process known as surface water 
augmentation (SWA).  As a source of drinking water supply, the treated recycled water 
is not being directly delivered to customers for human consumption; but instead, the 
treated recycled water in the reservoir would be subject to further treatment by a public 
water system’s (PWS’s) surface water treatment plant (SWTP) before being delivered to 
customers for human consumption.  Existing law requires the State Board to adopt 
uniform water recycling criteria for SWA by December 31, 2016; subject to the condition 
that a statutorily mandated Expert Panel has made a finding that such criteria would 
adequately protect public health.   
 
 
POLICY STATEMENT OVERVIEW 
 
Problem Statement:  The objective of the California Safe Drinking Water Act (SDWA) is 
to ensure that a PWS reliably delivers water for human consumption that is, at all times, 
pure, wholesome, and potable.  With the limited availability of new surface water 
sources, the overuse of groundwater sources, the projected effect of climate change, 
including the potential for more frequent severe droughts, along with continued 
population growth, California is challenged to continue meeting the objective of the 
SDWA.  Furthermore, in February 2009, the State Board updated its Water Recycling 
Policy through the adoption of Resolution No. 2009-00111.  The resolution includes the 
goal of significantly increasing the use of recycled water in California, including 
increasing the use of recycled water - beyond 2002 levels - by at least one million acre-
feet per year by 2020, and by at least two million acre-feet per year by 2030.  Indirect 
potable reuse (IPR) – where recycled water, after appropriate treatment, is used to 
ultimately supplement sources of drinking water supply utilized by a PWS – is one 
means to help address the aforementioned challenges.  SWA is a form of IPR. 
 
In 2010, California Senate Bill 918 was chaptered (Chapter 700), mandating the State 
Board2 to adopt uniform water recycling criteria for SWA by December 31, 2016; if an 

                                                           
1 http://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2009/rs2009_0011.pdf  
2 The California Department of Public Health’s authority and responsibility pertaining to this regulatory 
action were transferred to the State Board via 2014’s Senate Bill 861 (Chapter 35).  As such, applicable 
statutory mandates that may refer to “California Department of Public Health” or “Department” will 
hereinafter be referred to as “State Board” in this document.  
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Expert Panel, meeting applicable statutory criteria, had first made a finding that the 
criteria were adequately protective of public health. 
 
Objective (Goal):  The broad objective of this proposed regulatory action is to: 

▪  Through adoption of regulations, establish uniform water recycling criteria for the 
planned placement of recycled water into a surface water reservoir used as a source of 
water supply for a PWS, such that the adherence to the criteria would result in public 
health being adequately protected.   

 
Benefits:  The anticipated benefits, including any nonmonetary benefit to the protection 
of public health and safety of California residents, worker safety, and the state’s 
environment, from this proposed regulatory action are: 

▪  Providing a relatively reliable, drought-proof, and sustainable option for 
supplementing the water in a surface water reservoir that is used as a source of 
domestic drinking water supply by California PWSs.  

▪  Providing an additional means for achieving the goals for increased beneficial use 
of recycled water in California. 

▪  Although the absence of SWA regulations wouldn’t preclude the permitting of SWA 
projects, the adoption of uniform criteria in the form of SWA regulations is expected to 
streamline the permitting process.  
 
 
EVALUATION AS TO WHETHER THE PROPOSED REGULATIONS ARE 
INCONSISTENT OR INCOMPATIBLE WITH EXISTING STATE REGULATIONS 
 
The State Board evaluated this proposal as to whether the proposed regulations are 
inconsistent or incompatible with existing California state regulations.  This evaluation 
included a review of California’s existing regulations, potentially related to IPR by way of 
SWA, including the State Board’s existing general regulations related to discharges to 
surface waters.  It was determined that no other state regulation addressed the same 
subject matter and that this proposal was not inconsistent or incompatible with other 
state regulations.  However, it should be noted that on June 18, 2014, the California 
Department of Public Health adopted regulations for another form of IPR, where 
recycled water is used for the purpose of replenishing groundwater basins that are used 
as a source of domestic drinking water supplies.  For those portions of the two 
regulations that are comparable, the proposed SWA regulations are substantially 
consistent with the existing regulations for IPR through groundwater replenishment.  
Therefore, the State Board has determined that this proposal, if adopted, would not be 
inconsistent or incompatible with existing state regulations. 
 
The proposed SWA regulations would establish minimum uniform water recycling 
criteria for the purpose of adequately protecting public health with respect to the 
planned placement of recycled water into a surface water reservoir that is used as a 
source of domestic drinking water supply.  The proposed regulations would not preclude 
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the Regional Water Quality Control Boards (Regional Boards), via their authority and 
responsibility, from imposing more stringent requirements when issuing a waste 
discharge and/or water recycling permit to water recycling agencies that may choose to 
engage in SWA, including having to meet National Pollutant Discharge Elimination 
System (NPDES) requirements established by the U.S. Environmental Protection 
Agency (U.S. EPA).   
 
 
BACKGROUND / AUTHORITY 
 
All suppliers of domestic water to the public are subject to regulations adopted by the 
U.S. EPA under the U.S. Safe Drinking Water Act (SDWA) of 1974, as amended (42 
U.S.C. §300f et seq.), as well as by the State Board under the California SDWA (Health 
& Saf. Code, div. 104, pt. 12, ch. 4, §116270 et seq.).  Pursuant to section 116270 of 
the Health and Safety Code, et al., it is the objective of the California SDWA for a PWS 
to deliver drinking water to consumers that is, at all times, pure, wholesome, and 
potable.  The ability to meet this objective is a reflection of the water quality and quantity 
of a PWS’s source of supply, the PWS’s ability to treat the source of supply (if 
necessary), and the PWS’s ability to deliver drinking water, all in a manner that ensures 
compliance with all applicable drinking water standards.   
 
Pursuant to Water Code sections 13521 and 13562, and Health and Safety Code 
sections 116271 and 116375, the State Board has authority to adopt the subject 
regulations. 
 
In September 2010, Senate Bill 918 (SB 918) was signed by the Governor and filed with 
the Secretary of State, establishing Chapter 7.3 (“Direct and Indirect Potable Reuse”), 
under Division 7 of the Water Code.  Specific to the proposed SWA regulations and 
among other things, SB 918 authorized and mandated the State Board to develop and 
adopt uniform water recycling criteria for:  

▪  each varying type of use of recycled water where the use involves the protection of 
public health (Water Code section 135213). 

▪  surface water augmentation, as defined by SB 918, by December 31, 2016, if an 
Expert Panel, convened and administered by the State Board pursuant to the bill’s 
statutory requirements, found that the State Board’s criteria would adequately protect 
public health (Water Code section 13562).   
 
In addition, SB 918, along with amendments to pertinent sections of the Water Code via 
2013’s SB 322 (Chapter 637), required the State Board to select the Expert Panel 
members in consultation with an advisory group.  The advisory group was mandated to 
consist of “no fewer than nine representatives of water and wastewater agencies, local 
public health officers, environmental organizations, environmental justice organizations, 

                                                           
3 Although Water Code section 13521 predates SB 918, the nexus to the proposed SWA regulations was 
recognized by SB 918’s establishment of Water Code section 13560(b). 
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public health nongovernmental organizations, the department, the state board, the 
United States Environmental Protection Agency, ratepayer or taxpayer advocate 
organizations, and the business community.”  In addition, Water Code section 13565, 
which was added by SB 918 and amended by SB 322, mandates that the Expert Panel, 
at a minimum, be comprised of: 

▪  A toxicologist; 

▪  An engineer licensed in the state of California with at least three years’ experience 
in wastewater treatment; 

▪  An engineer licensed in the state with at least three years’ experience in treatment 
of drinking water supplies and knowledge of drinking water standards; 

▪  An epidemiologist; 

▪  A limnologist; 

▪  A microbiologist; and 

▪  A chemist. 
 
On October 31, 2016, the Expert Panel made a finding that the State Board’s proposed 
criteria were protective of public health (Appendix A, Item 1).  The Expert Panel’s finding 
states:   

“The Expert Panel finds, in its expert opinion, that the State Board’s proposed 
uniform water recycling criteria for surface water augmentation titled, ‘Surface Water 
Augmentation Using Recycled Water,’ as provided in Appendix B (October 12, 
2016), adequately protects public health.  This finding, submitted by the Expert 
Panel on October 31, 2016, represents the collective expert opinion of all members 
of the Expert Panel.” 

The referenced criteria in Appendix B of the Expert Panel’s finding are the SWA 
regulations proposed to be adopted by way of this regulatory action. 
 
Further, as a result of SB 918 and SB 322, Water Code section 13564 requires the 
State Board to consider the following in its development of SWA criteria: 

▪  The final report from the National Water Research Institute (NWRI) Independent 
Advisory Panel for the City of San Diego Indirect Potable Reuse/Reservoir 
Augmentation (IPR/RA) Demonstration Project; 

▪  Monitoring results of research and studies regarding surface water augmentation; 

▪  Results of demonstration studies conducted for purposes of approval of projects 
using surface water augmentation;  

▪  Epidemiological studies and risk assessments associated with projects using 
surface water augmentation; 
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▪  Applicability of the advanced treatment technologies required for recycled water 
projects, including, but not limited to, indirect potable reuse for groundwater recharge 
projects; 

▪  Water quality, limnology, and health risk assessments associated with existing 
potable water supplies subject to discharges from municipal wastewater, stormwater, 
and agricultural runoff; 

▪  Recommendations of the State of California Constituents of Emerging Concern 
Recycled Water Policy Science Advisory Panel; 

▪  State funded research pursuant to Water Code section 79144 and subdivision (b) 
of section 79145; 

▪  Research and recommendations from the United States Environmental Protection 
Agency Guidelines for Water Reuse; and 

▪  The National Research Council of the National Academies’ report titled “Water 
Reuse: Potential for Expanding the Nation’s Water Supply Through Reuse of Municipal 
Wastewater.” 

▪  Other relevant research and studies regarding IPR of recycled water. 
 
Water Code section 13567, added via SB 918, also requires the SWA criteria to be 
consistent with the federal Clean Water Act (33 U.S.C. Sec. 1251 et seq.), the federal 
Safe Drinking Water Act (42 U.S.C. Sec. 300f et seq.), Division 7 of the Water Code, 
and the California Safe Drinking Water Act, Chapter 4 of Part 12 of Division 104 of the 
Health and Safety Code. 
 
Water Code section 13560, added via SB 918, specifies that the requirements of 
Chapter 7.3 are not intended to delay, invalidate, or reverse any study or project, or 
development of regulations by the State Board, nor the Regional Board, regarding the 
use of recycled water for IPR for surface water augmentation, including ongoing reviews 
by the State Board of projects consistent with Health and Safety Code section 116551.  
Health and Safety Code section 116551 mandates that the State Board is not to issue a 
permit for a reservoir, as a source of supply for drinking water, which is augmented with 
recycled water, unless the State Board: 

▪  Performs an engineering evaluation; 

▪  Evaluates treatment technology; 

▪  Find the recycled water used for augmentation meets all applicable maximum 
contaminant levels (MCLs) and secondary MCLs (SMCLs); 

▪  Determines SWA poses no significant threat to public health; and 

▪  Holds at least three public hearings for the purpose of obtaining public testimony, 
with information being made available to the public at least ten days prior to the initial 
hearing. 
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In addition to the Expert Panel review of the criteria and their finding of the criteria being 
protective of public health as mandated by the Water Code, Health and Safety Code 
section 57004 requires a regulation proposed for adoption by the State Board to 
undergo an external scientific peer review of the bases of the scientific portions of the 
regulation.  This scientific peer review was necessary regardless of the Expert Panel’s 
review because the Expert Panel was considered to have participated in the 
development of the scientific portions of the regulation (Health & Saf. Code § 57004(c)).  
Coordination and oversight of the scientific peer review was conducted by California’s 
Environmental Protection Agency’s Scientific Peer Review Program, in the Office of 
Research, Planning, and Performance.  The scientific peer preview was completed on 
June 10, 2016 (Appendix A, Item 2).   
 
The comments and recommendations received by the scientific peer reviewers where 
provided to the Expert Panel.  As a result, the Expert Panel subsequently provided 
responses to the key components of the scientific peer review, with the Expert Panel’s 
responses being documented in a memorandum dated August 3, 2016 (Appendix A, 
Item 3).  The State Board concurs with the Expert Panel’s responses.  Two 
recommendations by the scientific peer reviewers are of note because the 
recommendations would result in revisions to the version of the draft SWA regulations 
provided to the scientific peer reviewers for review.  One recommendation resulted in a 
change to the regulation, while the other was not supported to the extent suggested by 
the peer reviewer by either the State Board or the Expert Panel.  Both of the 
recommendations pertained to the augmented reservoir requirements and are 
discussed in more detail within this document under the “Section 64668.30.  SWSAP 
Augmented Reservoir Requirements” portion of the discussions. 
 
It should be noted that the law, via SB 918 and SB 322, also mandates that the State 
Board perform an investigation into the feasibility of developing uniform water recycling 
criteria for direct potable reuse, and to consider (among other things) the Expert Panel’s 
assessment and recommendations on the feasibility of developing uniform water 
recycling criteria for direct potable reuse.  As a result, the Expert Panel developed a 
report on the feasibility of developing criteria for direct potable reuse (DPR), which also 
included discussions related to indirect potable reuse (IPR).  Therefore, in developing 
the proposed SWA regulations the State Board reviewed and considered the Expert 
Panel’s discussions regarding IPR, to the extent applicable to SWA4.   
 
In accordance with the aforementioned mandates and pursuant to Water Code sections 
13521 and 13562, and Health and Safety Code sections 116271 and 116375, the State 
Board proposes the following changes to Title 22 of the California Code of Regulations: 
 

                                                           
4 For access to the Expert Panel’s direct potable reuse report, titled “Evaluation of the Feasibility of 
Developing Direct Potable Reuse Regulatory Criteria for the State of California”, see 
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/rw_dpr_criteria/app_a_ep
_rpt.pdf. 
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• Amend Article 1, Chapter 3, Division 4, to amend an existing definition and 
establish definitions related to SWA, which includes the proposed amendment or 
adoption of sections summarized as follows: 

- Section 60301.120 (Augmented Reservoir), defining an augmented reservoir 
that is used as a source of domestic drinking water supply; 

- Section 60301.450 (Indicator Compound), amending an existing definition so as 
to not be restricted only to groundwater replenishment IPR projects, and to 
correct grammar; 

- Section 60301.850.5 (Surface Water), clarifying that “surface water” has the 
same meaning as defined in Chapter 17 (existing section 64651.83). 

- Section 60301.851 (Surface Water Source Augmentation Project or SWSAP), 
establishing a definition and a term for the type of project related to the planned 
augmentation of a surface water reservoir with recycled water; 

- Section 60301.852 (Surface Water Source Augmentation Project Public Water 
System or SWSAP PWS), establishing a definition and term for a public water 
system choosing to participate in the planned augmentation of a surface water 
reservoir with recycled water,  

- Section 60301.853 (Surface Water Source Augmentation Project Water 
Recycling Agency or SWSAP WRA), establishing a definition and term for a 
water recycling agency choosing to deliver recycled water for the purpose of 
augmenting a surface water reservoir.  

 
• Adopt Article 5.3, Chapter 3, Division 4, to establish criteria applying to water 

recycling agencies involved in the planned placement of recycled water into a surface 
water reservoir used as a source of drinking water supply by a PWS, which includes the 
adoption of sections summarized as follows: 

- Section 60320.300 (Application), establishing the general applicability for the 
requirements of the Article, 

- Section 60320.301 (General Requirements), establishing general requirements, 
including overarching requirements and those criteria that do not fall within the 
more specific subject matter in subsequent sections;  

- Section 60320.302 (Advanced Treatment Criteria), setting forth minimum 
treatment criteria and requirements for the recycled water to be delivered to an 
augmented reservoir; 

- Section 60320.304 (Lab Analyses), establishing minimum requirements related 
to the analyses of chemicals and contaminants;  

- Section 60320.306 (Wastewater Source Control), establishing minimum 
requirements and criteria related to the origin and control of raw wastewater to 
be ultimately treated and used for SWA projects; 

- Section 60320.308 (Pathogenic Microorganism Control), establishing minimum 
requirements for the control of pathogenic microorganisms; 

- Section 60320.312 (Regulated Contaminants and Physical Characteristics 
Control), establishing minimum requirements for the control of regulated 
contaminants and physical water quality characteristics that are commonly 
regulated in drinking water; 
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- Section 60320.320 (Additional Chemical and Contaminant Monitoring), 
establishing requirements for the monitoring of chemicals and contaminants 
beyond regulated contaminants and pathogenic microorganisms; 

- Section 60320.322 (SWSAP Operation Plan), establishing minimum 
requirements and criteria for a water recycling agency’s operation plan for a 
surface water source augmentation project; 

- Section 60320.326 (Augmented Reservoir Monitoring), establishing the 
minimum monitoring requirements for an augmented reservoir; 

- Section 60320.328 (Reporting), establishing water recycling agency reporting 
requirements, unique to SWA projects; 

- Section 60320.330 (Alternatives), establishing criteria with respect to thresholds 
for approval for potential alternatives for the requirements established via 
Article 5.3. 

 
• Adopt Article 9, Chapter 17, Division 4, establishing requirements for a PWS 

choosing to utilize a reservoir augmented with recycled water, summarized as follows: 

- Section 64668.05 (Application), establishing the general applicability for the 
requirements of the Article, 

- Section 64668.10 (General Requirements and Definitions), establishing 
definitions and general requirements for PWS choosing to participate in the 
planned augmentation of a surface water reservoir with recycled water;  

- Section 64668.20 (Public Hearings), establishing requirements related to the 
need to participate in at least three public hearings prior to using an augmented 
reservoir as a source of supply for drinking water; 

- Section 64668.30 (SWSAP Augmented Reservoir Requirements), establishing 
requirements pertaining to an augmented reservoir, including but not limited to 
baseline monitoring, theoretical retention time, and minimum criteria associated 
with reservoir attenuation of contaminants. 

 
The net effect of the proposed regulations would be to establish specific regulatory 
criteria for general application by WRAs and PWSs choosing to engage in the planned 
placement of recycled water into a surface water reservoir that is used as a source of 
domestic drinking water supply. 
 
None of the proposed regulations would affect California’s SDWA primacy delegation 
granted by U.S. EPA because no federal regulations exist that specifically address 
SWA.  The net effect of these amendments is that the proposed state regulation would 
not be less stringent than any existing federal regulation.   
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SPECIFIC DISCUSSION OF EACH PROPOSED REGULATION 
 
The proposed regulations would be incorporated into Title 22, Division 4, of the 
California Code of Regulations; specifically, Article 1 and proposed Article 5.3 of 
Chapter 3, and proposed Article 9 of Chapter 17.  The following provides a detailed 
discussion of the proposed regulations.   
 
 
CCR TITLE 22, DIVISION 4, CHAPTER 3, ARTICLE 1 (DEFINITIONS)  
 
Section 60301.120, Augmented Reservoir. 
 
Section 60301.120 would be added to provide a definition of an augmented reservoir; a 
term used in the proposed regulation, specific to surface water augmentation.  A surface 
water reservoir used as a source of domestic drinking water supply that also receives 
recycled municipal wastewater from a Surface Water Source Augmentation Project 
(defined in proposed section 60301.851), would be considered an “augmented 
reservoir.”  
 
 
Section 60301.450, Indicator Compound. 
 
Section 60301.450 would be amended to delete the reference to “GRRP’s” so that the 
definition would not be limited solely to Groundwater Replenishment Reuse Projects 
(defined in existing section 60301.390), which was the only type of IPR projects in use 
at the time the regulations for Groundwater Replenishment Reuse Projects (GRRPs) 
were adopted.  Deleting the reference to “GRRP’s” will allow the term to be used within 
the scope of the proposed regulations for SWA IPR projects.  The section is also 
amended to correct grammar.  
 
 
Section 60301.850.5, Surface Water. 
 
Section 60301.850.5 would be added to establish the meaning of the term “surface 
water,” clarifying that the term would have the same meaning as that in existing section 
64651.83, Chapter 17, Division 4, Title 22. 
 
 
Section 60301.851, Surface Water Source Augmentation Project or SWSAP. 
 
Section 60301.851 would be added to establish a definition of a Surface Water Source 
Augmentation Project (SWSAP); a term commonly used in the proposed regulations.  
The definition establishes a term for projects utilized in the planned placement of 
recycled municipal wastewater into a surface water reservoir that is used as a source of 
domestic drinking water supply.  
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Section 60301.852, Surface Water Source Augmentation Project Public Water 
System or SWSAP PWS. 
 
Section 60301.852 would be added to establish a definition of a Surface Water Source 
Augmentation Project Public Water System (SWSAP PWS), a term commonly used in 
the proposed regulations.  The definition establishes a term for a particular type of 
public water system (PWS); specifically, a PWS choosing to engage in SWA and 
ultimately using an augmented reservoir as a as a source of its domestic drinking water 
supply.  A SWSAP-PWS is also responsible for complying with the requirements of 
Chapter 17 to the extent they may apply.  As noted in existing section 60301.680, 
“public water system” has the same meaning as defined in section 116275(h) of the 
Health and Safety Code.  
 
 
Section 60301.853, Surface Water Source Augmentation Project Water Recycling 
Agency or SWSAP WRA. 
 
Section 60301.853 would be added to establish a definition of a Surface Water Source 
Augmentation Project Water Recycling Agency (SWSAP PWS); a term commonly used 
in the proposed regulations.  The definition establishes a term for a water recycling 
agency (WRA) choosing to participate (with a SWSAP PWS) in SWA and responsible 
for delivering recycled municipal wastewater, via a SWSAP, to a surface water 
reservoir, which is then used as a source of domestic drinking water supply by a 
SWSAP PWS.  In addition to being responsible for meeting the applicable proposed 
requirements and operation of a SWSAP, the SWSAP WRA would be responsible for 
applying to the Regional Board for a permit to deliver the recycled municipal wastewater 
to a surface water reservoir, obtaining the permit, and complying with the terms and 
conditions of the permit.  
 
 
CCR TITLE 22, DIVISION 4, CHAPTER 3, ARTICLE 5.3 (INDIRECT POTABLE 
REUSE: SURFACE WATER AUGMENTATION)  
 
Section 60320.300, Application. 
 
Consistent with section 13561(d) of the Water Code, section 60320.300 clarifies that the 
requirements of Article 5.3 would specifically apply to surface water augmentation 
involving the planned placement of recycled water into a surface water reservoir used 
as a source of domestic drinking water supply; further reiterating that the recycled water 
used for augmentation must be a recycled municipal wastewater, and that the 
regulations apply even if the reservoir, as source of drinking water supply for a PWS, is 
only minimally being supplemented with recycled water, or if the augmented reservoir is 
merely incidentally used as a source of drinking water.   
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Section 60320.301, General Requirements. 
 
Section 60320.301 establishes overarching requirements and/or those that may not be 
specific to the other proposed sections.   
 
Extensive coordination and communication is necessary when two (or more) separate 
entities, overseen and regulated by different government programs, have complicated 
and differing responsibilities with the shared goal of ensuring a SWSAP can augment a 
reservoir with recycled water in a manner that is protective of public health.  Therefore, 
subsection (a) requires SWSAP WRAs and SWSAP PWSs to develop, and submit for 
review and approval, a formal joint plan prior to augmentation, signed by the individuals 
responsible for ensuring their entity’s compliance, outlining 1) corrective actions to be 
taken by each entity in the event the recycled water delivered to the reservoir fails to 
meet the proposed requirements, and 2) the actions and procedures the SWSAP WRA 
will take to notify the SWSAP PWS, State Board, and appropriate Regional Board when 
events or actions take place that have or may adversely affect the quality of the 
recycled municipal wastewater delivered to the augmented reservoir.  Timely and 
adequate notification is necessary to provide the SWSAP PWS with the ability to take 
appropriate remedial actions, and to allow the State Board and Regional Board to 
oversee the events.  The State Board recognizes that, over time, a joint plan may need 
to be revised for a number of reasons; however, there needs to be time for adequate 
review of revisions by the State Board and Regional Board prior to implementation.  
Thus, the proposed subsection (a) requires submittal of such revised plans at least 60 
days prior to the changes effectively taking place.  
 
The cost and technical expertise necessary to install and maintain a SWSAP, in 
particular the advanced treatment processes, will generally be unique to a SWSAP 
WRA and its project.  A failure to adequately possess financial, managerial, or technical 
capability in order to design and operate a SWSAP may result in the inability to maintain 
long-term sustainable compliance with the requirements for SWA established in Article 
5.3, which in turn may ultimately adversely impact a PWS’s ability to provide an 
adequate and reliable drinking water that meets drinking water standards and is 
protective of health.  Therefore, subsection (b) requires a SWSAP WRA to demonstrate 
to the State Board and Regional Board, prior to engaging in such a project, that the 
SWSAP WRA has the financial, managerial, and technical capability to embark on a 
SWSAP project.   
 
To ensure that untreated water, or treated water failing to meet the requirements of 
Article 5.3, is not placed into a surface water reservoir as a result of poor installation, 
design, or other unforeseen complications, subsection (c) requires the SWSAP WRA to 
first demonstrate to the State Board and Regional Board that the treatment processes 
are operating, and can be operated, in a manner that achieves the optimal intended 
function of each of the treatment processes.  The start-up and commissioning process 
for a SWSAP will be unique to each SWSAP, not only as a result of varying treatment 
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processes and designs, but also as a result of the variability of the quality of raw 
wastewater being treated and the experience of the operators.  Therefore, subsection 
(c) requires the SWSAP WRA to include, in their engineering report required pursuant to 
existing section 60323, a protocol detailing the steps and actions the SWSAP WRA will 
take to complete the demonstration.5  
 
Subsection (d) provides notice and clarifies that the State Board or Regional Board may 
determine compliance based on assumptions made by the State Board or Regional 
Board through a review of available monitoring data, in the event a SWSAP WRA fails 
to complete its required compliance monitoring.  Averting a potential water quality 
compliance determination by failing to complete the required compliance monitoring in 
Article 5.3, does not adequately assure protection of public health.   
 
Unexpected excursions and variability in recycled municipal wastewater quality can 
result in unexpected SWSAP treatment process shutdowns, as well as other problems 
that could adversely impact the quality and quantity of treated recycled municipal 
wastewater used for augmentation.  As a result, to reduce the likelihood of using a 
wastewater of an inconsistent quality, subsection (e) requires that the recycled 
municipal wastewater that will be treated and used for a SWSAP by a SWSAP WRA, be 
from a wastewater management agency that is not in violation of the water quality 
requirements of its Regional Board permit; in particular, regarding the water quality 
requirements that pertain to surface water augmentation and the requirements of Article 
3.   
 
Subsection (f) clarifies that if a SWSAP WRA has been required by the Article or 
directed by the State Board or Regional Board to suspend augmentation of a reservoir, 
pursuant to the regulations or the State Board or Regional Board’s statutory authority, 
the SWSAP WRA may not resume augmentation until receiving written approval from 
the State Board and Regional Board.  To avoid repetition throughout the regulation, 
subsections (g) and (h) provide general clarification that all reports required by the 
regulations to be submitted by the SWSAP-WRA or SWSAP-PWS, are to be submitted 
in writing and that the term “quarter” refers to a calendar quarter.   
 
 
Section 60320.302, Advanced Treatment Criteria. 
 
Drinking water regulations include water quality standards for contaminants that may be 
commonly found in typical sources of drinking water supply.  However, the drinking 
water regulations do not currently address many chemicals of concern that are present, 
or can occasionally occur, in municipal wastewater.  These chemicals, lacking 
regulatory drinking water limits, are commonly characterized as constituents of 

                                                           
5 Please note that section 60320.301 of the proposed regulatory text includes a grammatical correction; 
revising the version of the proposed regulations for which the Expert Panel made its finding (Appendix A, 
Item 1).  In the last sentence of subsection (c), the word “to” was inserted between “pursuant” and 
“section.”  
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emerging concern (CECs), and are primarily controlled with a combination of reverse 
osmosis and advanced oxidation treatment.  In particular, relatively high concentrations 
of organic carbon are found in treated secondary municipal wastewater, with a 
correlation existing between the concentration of CECs and the measurement of bulk 
organic matter.    
 
The combination of reverse osmosis (RO) treatment and a subsequent advanced 
oxidation process (AOP) treatment of a properly oxidized wastewater (as defined via 
existing section 60301.650 of Title 22) is required for surface water augmentation in 
order to produce water that is free of harmful concentrations of organic chemicals and 
produce a source of raw surface water that is at least as protective as other high quality 
surface water sources available in California.  To assure this goal is achieved, the entire 
recycled municipal wastewater stream to be delivered to an augmented reservoir must 
first undergo full advanced treatment, consisting of RO and AOP treatment, in 
accordance with the requirements of section 60320.302.   
 
The effectiveness of RO for CEC removal from wastewater is reported in NWRI 
Independent Advisory Panel for the City of San Diego Indirect Potable Reuse/Reservoir 
Augmentation (IPR/RA) Demonstration Project, Advanced Water Purification Facility 
Study Report (Appendix A, Item 4)  A variety of RO membranes are available, with 
varying degrees of capability to consistently reject/remove total dissolved solids, heavy 
metals, organic pollutants, viruses, bacteria, and other constituents and contaminants.  
To ensure a SWSAP WRA utilizes membranes for RO that will adequately achieve the 
desired treatment goals (in particular, sufficient removal of CECs), subsection (a) 
establishes minimum criteria for the selection of an RO membrane to be used by a 
SWSAP WRA for a SWSAP.  Sodium chloride rejection is commonly utilized as an 
overall measure of an RO membrane’s effectiveness since several of its properties 
(ionic charge, size of the solvated ion, etc.) reflect the rejection of the organic chemicals 
of concern.  In addition, American Standard for Testing Materials (ASTM) International 
method D4194-03 is used by membrane manufacturers as a standard test method for 
determining the operating characteristics of RO and nanofiltration membranes.   
 
Along with specifying minimum sodium chloride rejection criteria to be demonstrated 
under ASTM D4194-03 for adequately achieving the desired treatment goals, 
subsection (a) also specifically requires utilizing Method A (for Brackish Water Reverse 
Osmosis Devices) of ASTM D4194-03, which is the most directly analogous of the three 
methods included in the ASTM standard to treating recycled municipal wastewater.  In 
addition, when testing under ASTM D4194-03, specific test conditions are commonly 
used and reported by manufacturers when membranes are to be used for potable 
reuse.  The narrower and/or more specific test conditions are established in paragraphs 
(A) through (E) of subsection (a), which help ensure membranes are tested in the same 
manner, with comparable results indicating the membranes’ ability to adequately reject 
the types of organic chemicals found in municipal wastewater.   
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To verify proper installation and to demonstrate the intended general effectiveness of 
the RO membrane under full operating conditions, paragraph (2) requires the SWSAP 
WRA to monitor the membrane permeate during the first 20 weeks of operation to 
ensure that no more than five percent of the sample results have total organic carbon 
(TOC) concentrations greater than 0.25 mg/L, with monitoring occurring no less 
frequently than weekly.   
 
While subsection (a) establishes criteria for ensuring proper RO membrane selection 
and initial installation and operation, subsection (b) establishes requirements of the 
SWSAP WRA to ensure the RO membranes are operating as intended on an on-going 
basis.  Because there are a number of parameters that may be monitored to confirm 
that the membrane is performing as designed and intended, subsection (b) allows the 
SWSAP WRA to propose the manner in which they intend on monitoring membrane 
integrity.  However, the proposal, which is subject to State Board review and approval, 
must include at least one form of continuous monitoring, along with the corresponding 
surrogate and/or operational parameter limits and alarm settings that will indicate when 
a membrane’s integrity has been compromised so that appropriate corrective action 
may be taken in a timely manner.   
 
Although RO treatment largely meets the treatment goals for most contaminants and/or 
CECs, there are certain chemicals that are not well removed by RO treatment alone, 
and AOP treatment is required to address such chemicals.  For example, N-
nitrosodimethylamine (NDMA) and 1,4-dioxane - two contaminants for which notification 
levels (NLs) have been established pursuant to Health and Safety Code section 116455 
- are non-ionic constituents with very small molecular weights that are not substantially 
removed via RO treatment alone, but is effectively addressed by AOP.  In general, RO 
and AOP in combination do not provide multiple barrier treatment for each chemical that 
may be problematic; however, RO and AOP treatment offer dissimilar treatment 
mechanisms to mitigate unknown organic chemical contaminants.  To address 
chemicals like NDMA and 1,4-dioxane (i.e., chemicals similarly reduced with AOP 
treatment, without NDMA and 1,4-dioxane necessarily being present), AOP treatment is 
required.   
 
The effectiveness of AOP for CEC reduction is reported in NWRI Independent Advisory 
Panel for the City of San Diego Indirect Potable Reuse/Reservoir Augmentation 
(IPR/RA) Demonstration Project’s, Advanced Water Purification Facility Study Report 
(Appendix A, Item 5).  Because the effectiveness of AOP treatment is dosage-
dependent, in order to ensure an AOP treatment process is designed to be 
substantively effective, subsection (c) requires the SWSAP WRA to demonstrate that 
the AOP treatment is designed and will be operated to achieve no less than what would 
be required to provide at least a 0.5-log10 reduction of 1,4-dioxane; a minimum 
treatment threshold found to be effective and utilized at several groundwater 
replenishment IPR projects (Appendix A, Item 6).  In other words, even in the absence 
of 1,4-dioxane, a SWSAP WRA must utilize AOP treatment capable of providing as 
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robust a barrier as an AOP treatment that would reduce 1,4-dioxane by at least 0.5-
log10, if it was present.   
 
Recognizing that there may be varying types and configurations of AOP treatment 
available to achieve the treatment standard (equivalent to no less than 0.5-log10 
reduction of 1,4-dioxane), the regulation does not require a specific type or configuration 
for AOP treatment.  Rather, the SWSAP WRA is required to demonstrate that its chosen 
design will achieve the treatment standard.  A protocol is required to be submitted to the 
State Board, for review and approval, describing the means in which the SWSAP WRA 
intends to demonstrate that its AOP treatment will achieve the treatment standard.  The 
demonstration need not be full-scale, but if not, the protocol must describe how the 
bench-scale testing or pilot testing will accurately translate and scale-up to full-scale 
operation.  
 
As with the RO treatment, the AOP treatment design protocol must include at least one 
form of continuous monitoring, along with the corresponding surrogate and/or 
operational parameter limits and alarm settings that will indicate when the AOP’s 
process integrity has been compromised, so that appropriate corrective action may 
subsequently be taken in a quick and timely manner.  Subsection (d) requires the full-
scale operation of the AOP treatment to be operated in accordance with the design 
having met the requirements of subsection (c), including the continuous monitoring of 
the surrogate and/or operational parameters identified and demonstrated pursuant to 
subsection (c).  
 
Subsections (e) and (f) require the SWSAP WRA, within 60 days after completing the 
first 12-months of the full-scale operation of the AOP and RO treatment, to submit a 
report to the State Board and Regional Board for the purpose of summarizing the 
effectiveness of each treatment process in achieving the treatment goals, confirming the 
correlation between the monitoring parameters and treatment operation and constituent 
reductions, and identifying any problems that may have occurred and the subsequent 
corrective action.  The reports are necessary because they will inform the State Board 
and Regional Board in a manner that helps assure effective and efficient 
implementation of the treatment requirements for SWA. 
 
To ensure the RO and AOP treatment processes continue to be operated, on an on-
going basis, in the manner for which they were designed, subsections (g) and (h) 
establish operational standards based on the results of on-going monitoring.  Under 
subsection (g), on a quarterly basis using monitoring results for the quarter, the SWSAP 
WRA is required to calculate the percent of excursions from the thresholds that were 
identified as being indicative of effective RO and AOP treatment operation.  That said, 
one could not necessarily conclude that a failure to meet a surrogate and/or operational 
standards would necessarily result in effluent being produced that may not ultimately be 
adequately protective of public health.  However, an inability to consistently meet the 
surrogate and/or operational standards could be an indication of poor RO and AOP 
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treatment operation; increasing the likelihood that the effluent produced could be 
substandard.   
 
Therefore, if more than 10 percent of the results for a quarter exceed a surrogate and/or 
operational standard, the SWSAP WRA is required to submit a report to the State Board 
and Regional Board that identifies the reason(s) for the excursions and describes the 
corrective actions taken (or to be taken).  The report must be submitted within 45 days 
of the end of the quarter in question, which provides ample time to evaluate the data, 
perform the necessary calculations, and take corrective action or evaluate the nature of 
the problems causing the excursions and how they may be addressed.  The SWSAP 
WRA will also be required to consult with the State Board and Regional Board regarding 
the excursions and, if directed, comply with an alternative monitoring plan that may 
better determine the extent of the problem and how it may be corrected, which could 
include more extensive monitoring.   
 
Under subsection (h), on a monthly basis the SWSAP WRA is required to monitor for 
contaminants having MCLs and NLs.  Similarly, as noted above, the failure of RO and 
AOP treatment to produce an effluent meeting MCLs and NLs would be indicative of 
potentially poor treatment operation, increasing the likelihood that the effluent produced 
could be substandard.  To avoid unnecessary redundant monitoring, the monthly 
operational monitoring for MCLs and NLs may be used for the compliance monitoring of 
MCLs and NLs required pursuant to section 60320.312 and 60320.320, respectively.  
After no less than 12 consecutive months of monthly operational monitoring for MCLs 
and NLs with no excursions, thus indicating good operation of the advanced treatment 
operations for MCLs and NLs, the SWSAP WRA may apply to the State Board and 
Regional Board to reduce the monitoring frequency to no less frequent than quarterly.   
 
 
Section 60320.304, Lab Analyses. 
 
Section 60320.304 addresses laboratory analyses of the recycled municipal wastewater 
used for augmentation of a reservoir used as a source of drinking water.  To ensure the 
highly treated wastewater is treated adequately for the protection of public health, it is 
necessary that the chemicals monitored be analyzed by laboratories using analytical 
methods that are capable of detecting and quantifying the levels of contaminants at 
appropriate levels. 
 
Subsection (a) applies to contaminants that have MCLs (primary and secondary MCLs), 
which are regulatory standards that apply to drinking water.  Consistent with other 
sources of water intended to become drinking water supplies, subsection (a) requires 
drinking water methods to be used when analyzing regulated drinking water 
contaminants (i.e. those with MCLs).  Drinking water methods are able to detect and 
quantify contaminants at lower concentrations than wastewater methods, and are 
therefore more appropriate for monitoring water that is to be used as a source of 
drinking water.  Wastewater that is not intended for human consumption is generally 
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subject to laboratory analyses using methods designed for monitoring wastewater 
discharges for environmental protection and for compliance with federal and state 
environmental regulations, with the focus not necessarily being related to those who 
consume the water.     
 
Laboratories that perform analyses of contaminants and chemicals for regulatory 
purposes in California’s water supplies - including drinking water, wastewater, and water 
in the environment, such as groundwater and surface water - are required to be certified 
by the State Board for such analyses.  The State Board, through its Environmental 
Laboratory Accreditation Program (ELAP), is responsible for certifying the laboratories 
in accordance with the Environmental Laboratory Accreditation Act (Health & Saf. Code 
§ 100825, et seq.).  Certification ensures that analyses are performed using appropriate 
methods, equipment, and personnel, and that appropriate quality assurance of the 
analytical procedures leading to results is occurring.  Although laboratories seeking to 
perform such analyses are aware of the requirement for certification by ELAP, 
subsection (a) ensures that the SWSAP WRA is aware of the requirement.   
 
Subsection (b) applies to chemicals that do not have MCLs, such as those required via 
the additional chemical monitoring requirements of section 60320.320 (e.g. CECs, those 
with NLs, etc.), the surrogate and/or operational constituents required to be monitored 
pursuant to section 60320.302 (if applicable), and other chemicals that are not regulated 
in drinking water supplies.  Because the analytical methods may vary from being fairly 
well-accepted and commonly used to being relatively new, and the analyses for such 
unregulated constituents may significantly vary, subsection (b) requires the SWSAP 
WRA to identify, in their Operation Plan (required pursuant to section 60320.322), the 
method of analyses to be used for unregulated contaminants.  Subsection (b) ensures 
that the SWSAP WRA appropriately addresses the analytical methods used to assess 
the presence of those chemicals. 
 
 
Section 60320.306, Wastewater Source Control. 
 
Section 60320.306 establishes requirements regarding the source of wastewater to be 
treated and ultimately used for augmenting a surface water reservoir used as a source 
of drinking water.  The overall intent of section 60320.306 is to ensure the quality of 
recycled wastewater to be used in a surface water augmentation project is relatively 
predictable and public health is adequately protected as a result of the subsequent 
treatment.   
 
As such, subsections (a) and (b), in combination with subsection (e) in section 
60320.301, establish general requirements to minimize the chemical discharge burden 
of the wastewater on the treatment processes, and to reduce the uncertainty and 
variability of chemicals in the wastewater.  The concept for the requirements is 
analogous to the source water assessments that are required for new sources of 
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drinking water and the steps taken for protection of existing drinking water sources, 
which are helpful for minimizing drinking water source contamination.  
 
Subsection (a) requires that the recycled municipal wastewater used for a SWSAP must 
have originated from a wastewater management agency that has a program in place 
that controls the chemicals in its wastewater through industrial pretreatment and 
pollutant source control.  The primary purpose of the requirement is to ensure that 
adequate consideration is given to the quality of the wastewater so that subsequent 
treatment will not be compromised by unknown contaminants, nor compromised by 
chemicals that are present in concentrations that may be too high to be adequately 
removed by treatment processes.  In addition, such a program should provide insight 
regarding the origin of particular contaminants that may be problematic.  
 
While wastewater management agencies typically administer industrial pretreatment 
programs, the need for a more extensive pollutant source control program is important 
to help ensure the reliable availability of a wastewater source that is consistently of a 
quality amenable to treatment.  In addition, a proper pollutant source control program 
can provide the information needed to take corrective actions.  Subsection (b) sets forth 
the minimum steps that are to be addressed in the pollutant source control programs.  
The assessment of the fate of chemicals and contaminants enables predictions to be 
made about the adequacy of pretreatment and treatment steps, while source 
investigations and monitoring allow verification of the environmental fate assessment.  
The emphasis on State Board or Regional Board specified chemicals or constituents 
ensures that the source control program will focus on substances of human health 
concern.  The outreach program to dischargers is intended to inform and educate them 
about the importance of and need to limit their chemical releases, in terms of both 
quality and quantity into the wastewater treatment facility; therefore, providing more 
certainty about the types and amounts of chemicals being released.  The requirement 
for a current inventory of chemicals and contaminants assures necessary consideration 
is given with respect to information on the types and amounts of chemicals and 
contaminants in the wastewater and any potential adjustments to treatment are 
necessary to address particular contaminants.   
 
Together, the requirements of section 60320.306 and section 60320.301(e) are 
intended to result in a well-characterized wastewater, which will enable proper treatment 
design and operation for the purpose of augmenting reservoirs that are used as a 
source of drinking water.   
 
 
Section 60320.308, Pathogenic Microorganism Control. 
 
Section 60320.308 establishes requirements to address pathogenic organisms present 
in the municipal wastewater that is to be treated and used for augmenting a reservoir 
that is used as a drinking water source.  As with any source of drinking water, 
pathogenic microorganisms pose significant acute health risks, if left untreated.  
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Although protection of public health for some contaminants can be addressed by way of 
the establishment of water quality standards (e.g., MCLs for regulated contaminants, as 
in section 60320.312), establishing water quality standards for pathogenic organisms is 
not feasible or practicable due to the scope of pathogenic organisms and the inability to 
measure, in a practical manner, the concentration of organisms at the low levels that 
correspond to acceptable illness risks.  Therefore, similar to CECs being addressed by 
way of the establishment of treatment objectives and standards (section 60320.302), 
pathogenic microorganisms are to be addressed via the establishment of treatment 
objectives and standards.   
 
The framework for the approach used to determine the treatment objectives for 
pathogenic microorganisms was as follows: 1) Identify the classes of waterborne 
pathogens of greatest concern to public health from exposure to drinking water; 2) 
identify acceptable risk-based concentrations for those pathogens; 3) Determine the 
concentrations of those pathogens in untreated wastewater, and; 4) Determine the 
necessary reduction of those pathogens that must be achieved through treatment (i.e. 
the ratio of the concentration of pathogens considered to be safe for drinking water to 
the concentration observed in raw wastewater).   
 
Once these steps are completed, a minimum required reduction of pathogenic 
organisms (via the classes of pathogens identified) can be required as an overall 
treatment objective for assuring a drinking water is ultimately produced that is 
adequately protective of public health, consistent with current drinking water standards.  
The raw sewage pathogen density was selected as the initial point for the log10 
reduction calculation, rather than primary or secondary effluent, because of the broad 
range in organism reduction effectiveness for the various wastewater treatment 
technologies in use.  
 
To that end, enteric virus, Giardia cyst, and Cryptosporidium oocyst were the classes of 
pathogenic microorganisms selected for control largely because they are the organisms 
targeted in the Federal and California surface water treatment regulations for drinking 
water, since they are known to be the pathogens of greatest concern to human health.  
It should also be noted that although the treatment objective refers specifically to enteric 
virus, Giardia cyst, and Cryptosporidium oocyst pathogenic organisms (or classes of 
organisms), other pathogenic organisms will be controlled in the process as well, 
including bacteria.   
 
The acceptable risk-based concentration in drinking water for the pathogens were 
consistent with the U.S. EPA’s allowable drinking water densities (Appendix A, Item 7), 
which are intended to limit the annual risk of infection to 1 in 10,000 in drinking water.  
The raw wastewater levels for virus and Giardia were identified from a premier textbook 
on water recycling (Appendix A, Item 8), using the upper end of the reported range for 
each organism.  The raw wastewater level for Cryptosporidium oocyst was obtained 
from studies done in Norway and Australia (Appendix A, Items 9 and 10).  The peak 
organism densities were selected from the studies and rounded up to one significant 
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figure.  These raw wastewater levels are considered the highest organism densities that 
are expected in raw municipal sewage.  The maximum raw sewage pathogen density 
was used, rather than the 95th percentile density (or some other percentile), to provide 
further confidence that the public would be protected during worst-case wastewater 
pathogen occurrences.  Table 1 summarizes the outcome of the overall approach used.  
 

Table 1 
 

 Enteric virus Giardia cysts 
Cryptosporidium 

oocysts 

Raw sewage maximum 
density 

1 x 105 virus/L 1 x 105 cysts/L 1 x 104 oocysts/L 

Tolerable drinking water 
density 

2.2 x 10-7 virus/L 
6.8 x 10-6 
cysts/L 1.7 x 10-6 oocysts/L 

Ratio of drinking water to 
sewage density 

2.2 x 10-12 6.8 x 10-11 1.7 x 10-10 

Required log10 reduction 12 10 10 

 
For each pathogen, the overall required log10 reduction was calculated by dividing the 
tolerable drinking water density by the raw sewage density, and rounding the logarithm 
(base 10) of the result to the nearest whole number.  As a result, through treatment 
alone (including the SWTP); for enteric viruses, the concentration of enteric viruses will 
be reduced by no less than 99.9999999999 percent before being distributed as a 
drinking water, while Giardia cysts and Cryptosporidium oocysts will be reduced by no 
less than 99.99999999 percent.  
 
The regulation requires that the recycled water treatment processes achieve at least 8-
log10 enteric virus, 7-log10 Giardia cyst, and 8-log10 Cryptosporidium oocyst reduction 
prior to discharge into the reservoir.  The PWS’s SWTP, as required by existing state 
and federal drinking water standards, will provide the remainder of the total required 
log10 reduction for each organism (no less than 4-log10 enteric virus, 3-log10 Giardia 
cyst, and 2-log10 Cryptosporidium oocyst reduction).  This differential log10 reduction 
required of a SWSAP treatment train is identified in paragraph (1) of subsection (a).  
These log10 reductions are required when the first option in proposed section 
64668.30(c), Article 9 of Chapter 17, has been chosen [subsection (c)(1)].   
 
The second option in proposed section 64668.30(c) [subsection (c)(2)], Article 9 of 
Chapter 17, requires an extra log10 of reduction for each pathogenic organism prior to 
delivery of the recycled water to the reservoir, as a balance to the less conservative 
nature of the second option in 64668.30(c).  Therefore, for consistency with the 
requirements of section 64668.30(c)(2), paragraph (2) of subsection (a) therefore 
requires an extra log10 reduction for each pathogen organism for those choosing to 
utilize the option identified in section 64668.30(c)(2), Article 9 of Chapter 17.  Similarly, 
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under paragraph (3), further log10 reductions may be required for a SWSAP PWS for 
approval of reducing its theoretical retention time pursuant to section 64668.30(b)(2)(D), 
Article 9 of Chapter 17. 
 
Although all validated treatment barriers between the raw sewage and finished drinking 
water may be credited toward the total log10 reduction required, for each of the log10 
reduction requirements in section 60320.308(a), the credit for an individual treatment 
process is limited to 6- log10.  This addresses two concerns: (1) the unacceptability of 
organism challenge tests to demonstrate greater than 6-log10 reduction and, (2) to limit 
reliance on an individual treatment process, thereby ensuring a meaningful multi-barrier 
treatment approach.  In addition, to ensure several individual treatment processes will 
be utilized that have a substantive log10 reduction capacity, the recycled water’s 
treatment train is required to have at least three individual treatment processes 
accredited with no less than 1.0-log10 reduction.   
 
Multi-barrier treatment to control a contaminant can achieve a number of desirable 
objectives that will improve the overall reliability of a treatment scheme.  The multi-
barrier concept is utilized and imbedded in federal and state drinking water standards.  
Should one treatment barrier fail, others should still be effective.  Additionally, a water 
quality challenge that impairs the performance of one treatment barrier may not affect a 
dissimilar barrier.   
 
The multiple barrier principle is a widely accepted concept, common to surface water 
treatment and some groundwater treatment, as described in the World Health 
Organization’s Guidelines for Drinking-Water Quality (Appendix A, Item 11).  The 
importance of the multiple barrier concept as it pertains to potable reuse projects is also 
addressed in the National Research Council’s report on Water Reuse: Potential for 
Expanding the Nation’s Water Supply Through Reuse of Municipal Wastewater6.  
 
Subsection (b) requires the SWSAP WRA to demonstrate that its SWSAP treatment 
processes can reliably achieve the log10 reductions required in subsection (a).  To gain 
credit toward meeting the log10 reduction requirements, the SWSAP WRA must provide 
evidence to the State Board for any treatment process for which the SWSAP WRA 
and/or SWSAP PWS intends to seek credit toward meeting the log10 reduction 
requirements in subsection (a).  The evidence is to be compiled into a written report and 
submitted to the State Board for review and approval.  As a minimum form of quality 
assurance, the report is required to be prepared by engineer licensed in California with 
at least five years of experience, as a licensed engineer, in wastewater treatment and 
public water supply, including the evaluation of treatment processes for pathogen 
control.  Recognizing that the log10 reduction capabilities of treatment processes vary 
significantly - from well-known and widely documented, to unknown and in need of 
direct validation utilizing challenge tests – the evidence to be provided may vary as well, 

                                                           
6 National Research Council’s report on Water Reuse: Potential for Expanding the Nation’s Water Supply 
Through Reuse of Municipal Wastewater is available at: http://www.nap.edu/catalog/13303/water-reuse-
potential-for-expanding-the-nations-water-supply-through. 
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including challenge tests, industry studies, or log10 reductions previously accredited by 
the State Board for an identical or substantially similar treatment process.   
 
The ability of a treatment process to reliably achieve the log10 reductions required in 
subsection (a) is not limited to evidence provided that the chosen treatment processes 
are capable of achieving the accredited log10 reductions; on-going verification that the 
treatment processes are operating as designed is also necessary.  Therefore, 
subsection (b) also requires the SWSAP WRA to identify the means by which the 
treatment processes will be verified as operating as intended, on an on-going basis 
during operation, in order to achieve the minimum log10 reduction required under 
subsection (a).  The on-going monitoring to be used to verify performance, which may 
vary depending on the type of treatment and verification used, is to be included in the 
SWSAP WRA’s Operation Plan (required pursuant to section 60320.322).   
 
Subsection (c) addresses potential instances of lapses in operation and/or treatment 
that may be an indication of inconsistencies in operation, or operational issues that may 
potentially lead to more significant treatment lapses if left unaddressed.  Because an 
SWSAP is producing water that will reside in an environment (a surface water reservoir) 
where it can disperse with and be attenuated by other previously acceptable drinking 
water sources already in the reservoir, brief and moderate lapses in treatment can be 
tolerated.  However, with the treatment monitoring required of these projects, rapid 
(within 24 hours) identification, investigation, and initiation of corrective actions of an 
operational problem are expected.  If the lapse in operation exceeds the duration criteria 
specified in the subsection (c), notification to the State Board and Regional Board 
agencies, as well as all public water systems utilizing the augmented reservoir as a 
source of drinking water, is required to take place within 24 hours of knowledge of the 
incident(s).  Public water systems need to be informed of the problems so that they can 
take any additional mitigating actions necessary to ensure the protection of public 
health.  Notification of the State Board and Regional Board is necessary for regulatory 
agency oversight, a review of project treatment reliability and operation, and 
confirmation of identification of the problem and corrective actions.  Failures of a shorter 
duration are to be reported to the Regional Board no later than ten days after the month 
in which the incident(s) occurred.  
 
As previously noted, the 8-log10 enteric virus, 7-log10 Giardia cyst, and 8-log10 
Cryptosporidium oocyst reduction criteria are intended to produce a source of drinking 
water as treatable as the existing source (the surface water reservoir prior to 
augmentation with treated recycled water), with no greater pathogenic organism load.  
With care taken to conservatively determine the log10 reductions necessary to achieve 
safe drinking water during worst-case conditions, some flexibility is allowed in meeting 
the overall organism log10 reduction objective.  This is a condition not unlike the 
fluctuations expected in natural surface water sources.  The criteria are designed to 
assure a safe, treatable source of water for a SWTP, not the uniformly high quality 
required of finished drinking water.   
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Subsection (d) identifies requirements associated with operational lapses of a more 
significant nature, where the lapse of pathogenic organism removal potentially poses a 
risk that may be unsafe.  The trigger level identified is where the required pathogen 
reduction is not met within 2-log10 of the specified log10-reduction required pursuant to 
subsection (a)(1), (a)(2), or (a)(3), depending on the option chosen pursuant to section 
64468.30(c), Article 9 of Chapter 17.  The 2-log10 reduction failure threshold would be 
considered significant in light of the fact that the treatment process is producing a 
source of drinking water (yet, not a drinking water directly distributed to consumers).  As 
a result, within 24 hours of the SWSAP WRA being aware of the incident (via 
corresponding alarm limits identified in the SWSAP WRA’s Operation Plan), the 
SWSAP WRA is required to notify the State Board, Regional Board, and each SWSAP 
PWS utilizing the augmented reservoir of the incident.  In addition, the SWSAP WRA is 
required to discontinue delivery of recycled municipal wastewater to the surface water 
reservoir, unless directed otherwise by the State Board and the Regional Board.   
 
 
Section 60320.312, Regulated Contaminants and Physical Characteristics Control. 
 
The use of treatment techniques, such as those required in sections 60320.302 and 
60320.308, are ideal for addressing some contaminants and chemicals (e.g. pathogenic 
organisms, CECs, etc.) where, for example, on-going analyses of such constituents are 
not practical and/or health risks have yet to be adequately identified.  However, 
treatment techniques are unnecessary when standards and practical analytical methods 
exist for a contaminant.  Section 60320.312 addresses the control of contaminants and 
physical characteristics for the planned placement of recycled water into a surface water 
reservoir used as a source of water supply, when drinking water standards exist for 
contaminants and physical characteristics.   
 
Subsections (a) and (b) require an SWSAP WRA to monitor for contaminants and 
constituents for which drinking water standards exist.  Because the treated recycled 
water is being used to supplement a source of drinking water (i.e., a surface water 
reservoir), it is cogent to require the effluent of an SWSAP to be monitored for the same 
contaminants required to be monitored of typical drinking water sources, and to verify 
whether the concentrations remain below the drinking water standards and that the 
existing surface water reservoir has not been degraded as a source of drinking water.   
 
Subsection (a) identifies the specific contaminants to be monitored in the recycled 
municipal wastewater to be delivered to the augmented reservoir, which are 
contaminants for which drinking water standards exist.  Consistent with monitoring 
requirements for drinking water sources considered to be vulnerable to contamination, 
subsection (a) requires the SWSAP WRA to conduct quarterly monitoring of the 
recycled municipal wastewater delivered to the augmented reservoir.  Although public 
water systems typically monitor disinfection byproducts within the distribution system, 
rather than within the source of drinking water (and will still be required to do so under 
drinking water requirements for public water systems), it doesn’t negate the need to 
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ensure the source of drinking water will not be degraded with such contaminants, nor 
potentially adversely impact the public water system’s ability to ultimately meet all 
applicable drinking water standards.  This holds true for lead and copper as well, which 
under drinking water regulations are also monitored at locations (consumers’ taps) other 
than drinking water sources.  It should be noted that the addition of advanced treated 
water into a source of drinking water may ultimately affect the corrosive nature of the 
drinking water supplied and, therefore, the public water system will need to 
conscientiously assess potential impacts and implement the requirements of the 
existing Lead and Copper Rule under Chapter 17.5.  This concern, as well as others 
related to the introduction of advanced treatment water through the PWS’s SWTP and 
distribution system is also addressed in the proposed requirements of Article 9, Chapter 
17 (see section 64668.30).   
 
While subsection (a) identifies MCLs for drinking water contaminants that pose a risk to 
human health, subsection (b) requires monitoring of constituents having SMCLs 
(secondary MCLs), which are identified in two tables (64449-A and 64449-B) located in 
existing section 64449 of Chapter 15.  Secondary drinking water standards, although 
not health-based standards, primarily address the physical characteristics of water and 
are required to be met by public water systems in the drinking water provided to 
consumers.  As such, the recycled municipal wastewater is also required to be 
monitored for secondary drinking water standards at least annually.  The requirement 
parallels the requirements of drinking water sources that must be monitored periodically 
for chemicals and characteristics having secondary standards.   
 
Subsection (c) describes the actions to be taken in the event the results of the 
monitoring of the recycled municipal wastewater required in subsection (a) exceed an 
MCL or action level (for lead and copper, as established in Chapter 17.5).  An 
exceedance of an MCL or action level prompts a requirement to take a follow-up 
sample, as confirmation of the initial elevated result.  Some contaminants are 
considered to have risks associated with health effects that may become apparent 
relatively soon after exposure to the contaminant (short-term exposure contaminants), 
while other contaminants are associated with risks resulting from a long period of 
exposure (long-term exposure contaminants), typically 70 years or more.  Drinking 
water standards for short-term exposure contaminants establish responses to 
exceedances that are more immediate than the long-term exposure contaminants.  
Regulatory responses to long-term exposure contaminants are generally based on 
exceedances of the running annual averages of follow-up results.   
 
Therefore, reflecting a similar approach, paragraph (1) establishes follow-up actions for 
recycled municipal wastewater exceedances associated with short exposure risks; with 
paragraph (2) establishing follow-up actions for exceedances associated with long 
exposure risks.  As a result, paragraph (1) includes the requirement that a SWSAP 
WRA promptly notify the State Board and Regional Board of exceedances and initiate 
weekly monitoring for the contaminant and, if the running four-week average of weekly 
results exceeds (or would exceed) the contaminant’s MCL or action level, the SWSAP 
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WRA would be required to immediately suspend the delivery of recycled municipal 
wastewater to the augmented reservoir.  Monitoring for the contaminant must continue 
until monitoring confirms the problem has been addressed (i.e., four consecutive results 
meet the drinking water standard).   
 
Although paragraph (2) of subsection (c) similarly requires initiation of weekly 
monitoring for confirmed exceedances, follow-up actions and notification are less 
immediate where, for example, a longer period of exceedances (a running four-week 
average exceeds an MCL for sixteen consecutive weeks) may result in being required 
to suspend the delivery of recycled municipal wastewater to the augmented reservoir 
(subparagraph (B)).  That said, prior to that point, the SWSAP WRA would be required 
to take actions (report with schedule for corrective actions) if the running four-week 
average is exceeded.  Monitoring for the contaminant must continue until monitoring 
confirms the problem has been addressed (i.e., four consecutive results meet the 
drinking water standard). 
 
Subsection (d) describes the requirements for actions following an exceedance of a 
secondary MCL.  Although conceptually similar to subsection (c), with exceedances 
prompting an increase in monitoring frequencies and reporting to the State Board and 
Regional Board, the less stringent nature of the requirements in subsection (d) reflects 
the fact that secondary MCLs are not health-based contaminants.   
 
Although attenuation will occur within the reservoir to blunt the impact of exceedances 
to a degree not generally afforded to a public water system directly serving drinking 
water, the necessity for a SWSAP to meet MCLs and action levels is also reflective of 
reliably providing effective treatment, in addition to not degrading the existing surface 
water source of drinking water used by a public water system and enabling the public 
water system to ultimately meet drinking water standards.   
 
Because of the unique nature of asbestos and its fibers, including its presence in water 
generally being associated with pipe construction, subsection (e) allows for relief from 
the frequency of monitoring for asbestos required under subsection (a).  To be allowed 
the reduced monitoring, the SWSAP WRA must provide evidence that asbestos 
contamination is not a concern by having results below the asbestos detection limit for 
at least four consecutive quarters of monitoring.   
 
 
Section 60320.320, Additional Chemical and Contaminant Monitoring. 
 
Sources of drinking water in California are subject to periodic on-going monitoring of 
chemicals and contaminants – more so when the source is vulnerable to contamination 
or there is a known presence of contaminants.  This monitoring occurs even though 
subsequent treatment processes may remove or reduce the contaminants to levels 
considered to be protective of public health.  The specific chemicals and contaminants 
required to be monitored under drinking water standards are largely determined from 
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the likelihood of their presence in typical sources of drinking water, along with 
associated health risks.  Ultimately, for IPR projects such as surface water 
augmentation, the initial source is municipal wastewater; an atypical source of drinking 
water.  As a result, it is prudent and consistent to have monitoring requirements specific 
to those additional chemicals and contaminants that may be present in municipal 
wastewater.  Section 60320.320 establishes requirements for chemicals and 
contaminant monitoring, beyond those commonly required of drinking water (e.g., the 
regulated contaminants in section 60320.312).  The monitoring of additional chemicals 
and contaminants is necessary to assure and confirm protection of public health, 
address the uncertainty regarding the presence of unregulated contaminants, affirm the 
efficacy of the treatment processes, and to potentially help determine the origin of their 
presence if found in the augmented reservoir.   
 
Subsection (a) identifies two classes of chemicals - which are not typically required to 
be monitored under drinking water standards - to be monitored in the recycled municipal 
wastewater delivered to an augmented reservoir.  Quarterly monitoring is required (as in 
subsection (b)), which is substantially consistent with the frequency at which vulnerable 
sources are monitored under drinking water standards.   
 
Paragraph (1) of subsection (a) requires monitoring of chemicals specified by the State 
Board from the list of Priority Toxic Pollutants found in Title 40, section 131.38, of the 
Code of Federal Regulations.  Waste dischargers are already required to monitor for 
applicable Priority Toxic Pollutants and some are already required to be monitored 
pursuant to these proposed regulations since they may also be regulated drinking water 
contaminants.  Based primarily on the State Board’s review of the SWSAP engineering 
report, specific pollutants will be required to be monitored in the recycled municipal 
wastewater delivered to the augmented reservoir.   
 
Paragraph (2) requires monitoring for other additional chemicals, identified as potentially 
present in the municipal wastewater as a result of a review of the SWSAP engineering 
report and/or the results of the assessment performed pursuant to proposed section 
60320.306(b)(1).  The engineering report or the assessment may identify a chemical or 
chemicals associated with a particular industrial application which, for example, 
discharges to the wastewater treatment facility.  Additionally, in order to help discern the 
origin of contaminants that may be present in the reservoir, the contaminants specified 
to be monitored may include those related to the reservoir monitoring required by 
section 60320.326. 
 
Subsection (b) includes an additional group of contaminants to be monitored on a 
quarterly basis; those with NL that have been established by the State Board.  NLs are 
health-based advisory levels that have been established by the State Board for 
contaminants in drinking water and for which MCLs have not been established.  NLs 
largely serve as a precautionary measure for a contaminant that may be ultimately be 
considered a candidate for the establishment of an MCL, but have not yet undergone or 
completed the regulatory MCL-setting process.  With NLs being health-based advisory 
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levels and public water systems being required, pursuant to section 116455 of the 
Health and Safety Code, to take specific actions in the event of an exceedance of a NL 
(e.g., notifying the PWSs governing body and the PWSs that are directly supplied with 
that drinking water), it is prudent to require the monitoring of NLs and to take specific 
actions if an NL is exceeded.   
 
NLs may be found on the State Board’s Web site7 and the State Board, under this 
proposed regulation, will identify individual contaminants having NLs for which 
monitoring will be required, based on project-specific information (as with proposed 
subsection (a)).  Experience and knowledge gained from regulating groundwater 
replenishment projects, another form of IPR, will also play a role in identifying the 
contaminants having NLs to be monitored.   
 
As with section 60320.312, if an NL is exceeded, the SWSAP WRA is required to 
undertake confirmation monitoring and, if necessary based on the results, initiate 
weekly monitoring for the contaminant until the running four-week average does not 
exceed the NL and the State Board and Regional Board has determined monitoring is 
no longer necessary.  Paragraphs (1) and (2) of subsection (b), respectively, establish 
the actions to be taken in the event a running four-week average exceeds an NL and if 
the running four-week average is exceeded for sixteen consecutive weeks.  Paralleling 
the Health and Safety Code (where notification is required for NL exceedances) and the 
general triggers for MCL exceedances under proposed section 60320.312, the SWSAP 
WRA will be required to notify the Regional Board and State Board in a report that 
includes identification of the reason for the exceedance and the corrective actions to be 
taken.  Where monitoring indicates a more persistent issue (i.e., a running four-week 
average is exceeded for sixteen consecutive weeks), a SWSAP WRA is also required to 
quickly notify (within 48 hours) each PWS utilizing the augmented reservoir of the 
exceedance.   
 
Subsection (c) enables the SWSAP WRA to reduce the quarterly monitoring required in 
subsections (a) and (b) to annually, following the State Board’s review of monitoring 
results indicating that such chemicals and contaminants are not detected or, if detected, 
are consistently only at very low levels that would not be of concern.  At a minimum, 
monitoring results for the most recent two years of operation would be necessary to 
determine that chemicals or contaminants are not present at levels of concern.   
 
Subsection (d) requires annual monitoring of State Board-specified or Regional Board-
specified indicator compounds.  Broadly, the monitoring of indicator compounds, whose 
presence may not necessarily have a direct public concern, can be used to inform the 
State Board and Regional Board (as well as the SWSAP WRA) about the overall ability 
of treatment to adequately remove chemicals of a small molecular size that may be 
relatively resistant to treatment and/or removal from wastewater.  An indicator 
compound is defined in more detail via existing section 60301.450 of Article 1, with its 
definition being proposed to be non-substantively amended to be inclusive for SWA 
                                                           
7 http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/NotificationLevels.shtml  
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projects.  Indicator compounds may vary on a case-by-case basis, depending largely on 
the wastewater and treatment processes used by a SWSAP.  The specified indicator 
compounds will be based on a review of the engineering report for the particular 
SWSAP and the inventory provided via the requirements of section 60320.306(b)(4); 
yet, may be limited by the availability of test methods for such chemicals and the ability 
the chemicals to characterize the performance of the treatment process, as noted in 
paragraphs (1) through (4).  
 
Subsection (e) establishes a general requirement (aside from the reporting otherwise 
specifically required in the section) regarding the reporting of chemicals or contaminants 
detected as a result of the monitoring required in this section (section 60320.320).  In 
addition, subsection (e) requires that a SWSAP WRA monitor the recycled municipal 
wastewater delivered to the reservoir for other chemicals or contaminants that may be 
detected pursuant to the reservoir monitoring required in section 60320.326, if directed 
to do so by the State Board or Regional Board.  Such monitoring and reporting can 
inform the regulating agencies of the fate, transport, and/or origins of particular 
chemicals and contaminants, as part of the agencies’ oversight of SWSAPs.   
 
 
Section 60320.322, SWSAP Operation Plan. 
 
The final effluent of a SWSAP’s treatment processes will eventually be delivered to a 
reservoir used as a source of drinking water by a PWS.  Thus, the overall treatment 
system or scheme ultimately leading to a drinking water provided to consumer will also 
include subsequent treatment via the PWS’s SWTP, which is subject to existing state 
and federal requirements.  As a result, the wastewater treatment processes producing 
the effluent are part of the system of treatment processes utilized to ultimately produce 
a drinking water for human consumption.  Under existing section 64661 (“Operation 
Plan”) of Chapter 17, a PWS operating a SWTP must develop and operate the SWTP in 
a manner “designed to produce the optimal water quality from the treatment process.”  
Likewise, proposed section 60320.322 requires a SWSAP WRA to develop an 
Operation Plan for the SWSAP operated by the SWSAP WRA.   
 
Subsection (a) establishes the general requirements and elements associated with an 
Operation Plan, including minimum requirements for the content of the Operation Plan.  
In order to achieve one of the overall goals of developing an Operation Plan that could 
be a valuable tool for new personnel (or regulatory personnel) to fully understand the 
day-to-day operation of the SWSAP, and ensure consistent operation, the content may 
need to expand beyond those identified in subsection (a).  This would include, at a 
minimum, identifying and describing the operations, maintenance, analytical methods, 
the monitoring necessary for the SWSAP to meet the requirements of the Article, and 
the reporting of monitoring results to the State Board and Regional Board.  The content 
of the Operation Plan is to also include the elements of the training required pursuant to 
subsection (b), which are generally not applicable to the operation of a wastewater 
treatment facility, but necessary when providing drinking water.   
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With the understanding that changes in operation of a SWSAP (e.g., ‘fine-tuning’ and 
changes in equipment) may occur, subsection (a) includes the general requirement that 
a SWSAP WRA maintain and implement an Operation Plan that reflects current 
operation of the SWSAP.  Subsection (a) also includes general requirements associated 
with regulatory oversight of a SWSAP, such as submitting, for review and approval, an 
Operation Plan prior to operation of a SWSAP and making the Operation Plan readily 
available for review by State Board and/or Regional Board personnel.   
 
As previously suggested, while operator certification requirements for wastewater 
treatment plants currently exists, there currently are no operator certification 
requirements directly specific to the advanced, and potentially unique, treatment 
processes necessary to meet the requirements of proposed Article 5.3; in particular, 
those associated with proposed sections 60320.302 and 60320.308.  In addition, 
wastewater treatment plant operators may have relatively limited knowledge regarding 
drinking water regulations and the potential adverse health effects associated with 
consumption of drinking water that fails to meet such drinking water regulations.  
Knowledge and training in this regard will raise operator awareness in support of 
conscientious operation of a SWSAP by the operators.  Therefore, subsection (b) 
requires a SWSAP WRA to demonstrate that its personnel operating and overseeing 
the SWSAP operations have been appropriately trained, as noted in paragraphs (1) 
through (3).   
 
Subsections (c) and (d) extend upon, and make more specific, the general requirements 
in subsection (a) regarding the SWSAP WRA’s development and maintenance of its 
Operation Plan.  Subsection (c) requires that the SWSAP be operated, at all times, in a 
manner that achieves optimal reduction of all contaminants and chemicals, particularly 
those noted in paragraphs (1) through (3); namely, pathogenic contaminants, regulated 
contaminants, and the additional chemicals and contaminants in section 60320.320.  
Optimal treatment is expected during the first year of operation – i.e., once delivery of 
treated recycled water begins, which follows the ‘commissioning’ of the SWSAP alluded 
to in proposed section 60320.301(c) – and at all times thereafter when augmentation of 
the reservoir occurs.  Recognizing that revisions to the Operation Plan may occur from 
time to time in order to, for example, more fully describe and identify the operations 
necessary to ensure full optimal treatment, subsection (d) requires the SWSAP WRA to 
continually update the Operation Plan as such revisions are made and to submit the 
revised Operation Plan to the State Board and Regional Board for review.  A six-month 
timeframe provides ample time for the preparation and submittal of a post-operation 
Operation Plan, supplementing the pre-operation Operation Plan submittal required 
pursuant to subsection (a).   
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Section 60320.326, Augmented Reservoir Monitoring. 
 
Section 60320.326 establishes requirements for the monitoring of a reservoir that is 
intended to be used, and is used, as an augmented reservoir for a surface water source 
augmentation project (SWSAP).  Subsection (a) requires the identification of locations 
within the reservoir to be used for monitoring.  Because the burden of ensuring that 
most of the augmented reservoir requirements are being met lies with the SWSAP PWS 
(e.g., proposed sections 64668.10 and 64668.30, Chapter 17), along with the need to 
understand the intended operational use of the reservoir by the SWSAP PWS (e.g., 
from where the water will be withdrawn by the SWSAP PWS), it will be necessary for 
the SWSAP WRA to coordinate with the SWSAP PWS to satisfactorily meet the 
proposed requirements pertaining to monitoring locations in the reservoir.  Because a 
SWSAP may impact a significant volume of the reservoir, and ultimately the entire 
reservoir, paragraphs (1) through (3) specify the minimum criteria associated with 
selection of reservoir monitoring locations, such that the monitoring locations identified 
are collectively representative of the volume of the reservoir impacted by the SWSAP.   
 
Subsection (b) establishes a requirement to perform monthly water quality monitoring of 
a surface water reservoir, for no less than 24 consecutive months prior to initiating 
augmentation of the reservoir.  The purpose of the monitoring is to establish a water 
quality baseline for the reservoir, prior to the delivery of advanced treated recycled 
water to the reservoir.  Establishing a water quality baseline provides a means of 
identifying changes that may occur in the reservoir (including those that may be 
beneficial) as a result of the SWSAP and, similarly, to potentially identify the origin of 
such water quality changes (i.e., to exclude or include the SWSAP as the origin).  
Subsection (b) identifies a number of particular constituents to be monitored that may 
change, or be a catalyst for change, as a result of the addition of highly treated water 
into the reservoir.  In addition, the SWSAP WRA will be required to have the monthly 
samples analyzed for the presence of project-specific chemicals and contaminants.  
The 24-month minimum timeframe is intended to provide a baseline that adequately 
portrays a reservoir’s seasonal and operational variations, and is consistent with the 
minimum timeframe requirement of operation of a reservoir as an approved surface 
water source found in proposed section 64668.30(a).   
 
To effectuate the overall reason for the requirements of subsection (b) noted above – 
namely, to identify impacts of the SWSAP on the reservoir - subsection (c) requires that 
the monitoring required pursuant to subsection (b) continue for no less than 24 months 
after the augmentation of the recycled water has begun, in order to have a means of 
comparison with the baseline reservoir water quality prior to augmentation.  In addition, 
early identification of impacts on the reservoir’s water quality will provide a basis for the 
SWSAP PWS to make any necessary adjustments in operation of its SWTP, assuring a 
reliable supply of a drinking water to its customers that meets all drinking water 
standards.  Recognizing that the impacts on a reservoir, as a result of the SWSAP, may 
be minimal and/or well-understood and stabilized, subsection (d) allows the SWSAP 
WRA to apply for a reduction in the otherwise on-going monthly monitoring required 
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pursuant to subsection (c).  On the other hand, it’s also recognized that more frequent 
monitoring or the addition of specific constituents to the monitoring regime required in 
subsection (b), (c), or (d) may be necessary depending on new knowledge, potential 
concerns, or unique project-specific characteristics.  Therefore, subsection (e) 
establishes a broad requirement for a SWSAP WRA to monitor for State Board-
specified chemicals or contaminants, at the locations and frequencies specified by the 
State Board.   
 
 
Section 60320.328, Reporting. 
 
Section 60320.328 establishes requirements for specific reports to be submitted by the 
SWSAP WRA to the State Board and Regional Board.  Development of such reports 
requires the SWSAP WRA to assess and contemplate its SWSAP, and make available 
a summary of relevant information to each SWSAP PWS.  In addition, the reports may 
be utilized by the State Board and Regional Board when overseeing a SWSAP WRA, as 
well as providing a summary of updates to the State Board and Regional Board.   
 
The report required pursuant to subsection (a) is required to be submitted each year, no 
later than July 1st, covering the previous year’s operation.  Each SWSAP PWS affected 
by the SWSAP is to be notified of the availability of the report, allowing the SWSAP 
PWS to review the report as the SWSAP PWS sees fit.  Paragraphs (1) through (7) 
describe the minimum content of the report, which focuses on compliance summaries, 
corrective actions taken or to be taken, water quality assessments, changes operation 
and/or treatment, recycled water used and planned usage, along with a summary of the 
SWSAP WRA’s actions taken with respect to ensuring the quality of the raw wastewater 
is acceptable, controlled, and meeting the requirements of sections 60320.306 and 
60320.301(e).  It is necessary that the report, with the information being technical in 
nature and largely related to engineering aspects of a SWSAP, be prepared by an 
engineer licensed in California and experienced in the fields of wastewater treatment 
and public water supply.   
 
Existing section 60323, Title 22, requires all entities supplying recycled water for reuse 
projects (which would include a SWSAP) to have a State Board-approved engineering 
report.  Due to the complex nature of an SWSAP, the on-going need to ensure 
protection of public health, and the need for the State Board and Regional Board to 
have an engineering report that reflects relatively recent operations and finding, 
subsection (b) requires the SWSAP WRA to update its engineering report no less often 
than every five years and submit the updated report to the State Board and Regional 
Board.    
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Section 60320.330, Alternatives. 
 
The development of treatment processes associated with the removal of contaminants 
of concern to public health, as well as the means of assessing the reliability and efficacy 
of such treatment processes, is dynamic.  As a result, section 60320.330 recognizes 
this circumstance by allowing alternatives to the requirements of Article 5.3.  Any 
substantive alternative would result in a change in operation that could potentially 
impact a project’s ability to be protective of public health and, therefore, if the change is 
significantly different from the process or approach presented to the public by way of 
section 64668.20 of Article 9 (Public Hearings), a public hearing may be prudent.   
 
Therefore, as required in paragraphs (1) through (3) of subsection (a), before being 
allowed to utilize an alternative, the SWSAP WRA is required to (1) demonstrate that 
the alternative would provide an equivalent (or better) level of protection of public health 
than what would be required otherwise via the proposed regulations, (2) receive written 
approval from the State Board prior to implementing the alternative, and, (3) if directed 
by the State Board or Regional Board, conduct a public hearing on the proposed 
alternative.   
 
In addition, as previously noted, section 13562(a)(2) of the Water Code mandates that 
an Expert Panel, convened by the State Board, make a finding that the SWA criteria 
adequately protect public health.  Therefore, because of the prospective nature of 
section 60320.330 allowing alternatives – where an alternative may be considered 
without the Expert Panel being able to contemplate the specific alternative at the time of 
their approval of these regulations - subsection (b) requires an independent scientific 
advisory panel, similar in composition to the Expert Panel, to review the SWSAP WRA’s 
demonstration required in subsection (a).   
 
 
CCR TITLE 22, DIVISION 4, CHAPTER 17, ARTICLE 9 (INDIRECT POTABLE 
REUSE: SURFACE WATER AUGMENTATION) 
 
 
Section 64668.05, Application. 
 
Chapter 17 establishes requirements for a PWS using approved surface waters as a 
source of supply for treatment, with the effluent ultimately supplied as a drinking water.  
Because IPR through SWA involves the planned placement of recycled municipal 
wastewater into a surface water reservoir that is used as a source of domestic drinking 
water supply by a PWS, the supplemental requirements for a PWS choosing to use a 
reservoir augmented with recycled water are proposed to be added to Chapter 17, 
under newly proposed Article 9.  This application is provided in proposed section 
64668.05.   
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Section 64668.10, General Requirements and Definitions. 
 
Section 64668.10 establishes general requirements and definitions pertaining to 
proposed Article 9 and a PWS choosing to engage in a SWSAP and utilize an 
augmented reservoir as a source of supply.  Subsection (a) provides definitions for the 
terms “Augmented Reservoir”, “Surface Water Source Augmentation Project” (or 
“SWSAP”), “Surface Water Source Augmentation Project Public Water System” (or 
“SWSAP PWS”), and "Surface Water Source Augmentation Project Water Recycling 
Agency” (or “SWSAP WRA"), consistent with the proposed definitions in Chapter 3 for 
IPR SWA projects.   
 
Subsection (b), consistent with section 116550(a) of the Health and Safety Code, 
requires a PWS wishing to use an augmented reservoir to first submit an application for 
a permit or permit amendment.  In addition, a SWSAP PWS is required to have an 
approved joint plan with the SWSAP WRA, for the reasons previously noted in this 
document in the discussion of proposed section 60320.301.  The existing requirements 
of Chapter 17 [section 64660(c)(2) and section 64661] for a PWS operating a SWTP 
include the development of an emergency plan and operations plan.  Because a 
SWSAP impacts a PWS operations and emergency actions, a SWSAP PWS is required 
to update its emergency plan and operations plan, accordingly.  The portions of the joint 
plan associated with the PWS emergency and operations plan will need to be included 
in the revised plans.   
 
In addition, utilizing recycled water as a source of supply for a PWS presents unique 
challenges with respect to potential contaminating events that may impact the surface 
water reservoir, which will be the source of supply to the PWS SWTP.  Such events 
may need quick, well-planned, remedial actions on the part of the PWS, often in 
conjunction with the SWSAP WRA, to ensure the PWS is capable of continuing to 
reliably provide a safe and wholesome supply of drinking water, which may include the 
need to provide an alternative supply or additional treatment.  The general conditions 
that must be contemplated, which the PWS must be prepared to address, are described 
in paragraphs (1) through (3) of subsection (b), including the surface water reservoir 
receiving water failing to meet the requirements of section 60320.308(d), which would 
be considered a significant treatment failure event involving pathogenic organisms.   
 
To demonstrate the ability to comply with the requirements of the proposed regulations, 
ranging from reservoir monitoring to necessary flow rates and reservoir volumes, the 
SWSAP PWS will need to have sufficient direct, or in some cases indirect, control over 
the operation of the reservoir.  Subsection (c) requires that the PWS must have such 
control.  To further enhance oversight of a SWSAP, Subsection (d) requires the SWSAP 
PWS to immediately notify the State Board upon learning of the SWSAP WRA failing to 
comply with the SWSAP WRA’s permit or a requirement of proposed Article 5.3, 
Chapter 3.   
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Section 64668.20.  Public Hearings. 
 
Section 116551(b) of the Health and Safety Code mandates that, prior to issuing a 
permit or permit amendment to a PWS for utilizing a reservoir as a drinking water supply 
that is directly augmented with recycled water, the State Board must hold at least three 
noticed public hearings in the area where recycled water is proposed to be used or 
supplied for human consumption.  The primary purpose of holding the public hearings is 
to receive public testimony on the proposed use.  Section 64668.20 establishes 
requirements of the PWS SWSAP related to the statutory mandate.   
 
Subsection (a) establishes general requirements regarding the purpose and nature of 
the information to be presented to the public.  To properly educate and inform the public 
about the proposed project, in a manner in which the public can provide well-informed 
comments and questions during the hearing, subsection (a) includes a framework for 
the minimum information to be provided.  Further information may be needed to 
properly elucidate the nature of a SWSAP to the public.   
 
As mentioned in subsection (a), subsection (b) would also require the information to be 
provided on the SWSAP PWS Web site, as well as requiring the information to be 
provided at a repository that allows public access to the information (e.g. a public 
library).  The Internet is commonly used as a viable means of reliably and effectively 
providing information to the public.  To allow the public ample time to review the 
information prior to the hearing, the information is required to be available to the public 
for no less than 30 days before the hearing(s).  Subsections (c) and (d) establish the 
minimum necessary actions to be taken and logistics to be followed by the SWSAP 
PWS regarding the availability of the information and the notification of the public with 
respect to the information to be presented at the public hearings.  
 
 
Section 64668.30.  SWSAP Augmented Reservoir Requirements. 
 
As previously noted (Background/Authority section of this document), comments and 
recommendations were received by scientific peer reviewers for the proposed 
regulations as a result of the mandate of section 57004, Health and Safety Code.  Two 
recommendations received via the scientific peer review process are of note because 
the recommendations suggested revisions to the version of the proposed SWA 
regulations that were provided to the reviewers.  Both of the recommendations were 
provided by Dr. Scott Wells, professor of Civil and Environmental Engineering at 
Portland State University, and pertain to the subjects addressed by proposed section 
64668.30.  Dr. Wells’s recommendations may be found on page 4 of his submittal dated 
May 5, 2016 (Appendix A, Item 2).  One recommendation – regarding the proposed 
minimum theoretical retention limit – is not being proposed to be adopted by the State 
Board for the reasons noted below in the subsection (b) discussion.  The other 
recommendation – regarding the need for external peer review for tracer and 
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hydrodynamic modeling studies – was accepted, resulting in the addition of proposed 
subsection (f).   
 
Section 64668.30 establishes requirements pertaining specifically to the use of a 
reservoir as an augmented reservoir.  Because a SWSAP PWS’s involvement with and 
use of a SWSAP includes additional responsibilities to those of a PWS treating an 
otherwise approved surface water, it is imperative that a prospective SWSAP PWS first 
establish the ability to treat the surface water (sans a SWSAP) in a manner that reliably 
provides drinking water meeting all drinking water standards, under varying conditions 
and circumstances.  As a result, subsection (a) requires that PWS operate a SWTP for 
a minimum timeframe of five-years before the PWS may be allowed to engage in a 
SWSAP.  That said, the State Board recognizes that circumstances may exist where a 
PWS, on a case-by-case basis, may be able to demonstrate such ability in a shorter 
timeframe.  However, consistent with the baseline monitoring requirements in proposed 
section 60320.326 (Chapter 3), the PWS must have been reliably operating a SWTP for 
no less than two years prior to engaging in a SWA project.   
 
The differentiation between an IPR project and a DPR project is that an IPR project 
provides a meaningful robust environmental buffer as a component of public health 
protection.  For a surface water augmentation reservoir, the benefits of the reservoir as 
an environmental buffer lie primarily in the form of contaminant attenuation to mitigate 
the potential consequences of a SWSAP treatment failure.  As a result, the attenuation 
is not considered part of the treatment technology train and may not be used as credit to 
meet the other proposed regulatory requirements associated with contaminant control 
and removal for SWA projects.  To ensure the reservoir provides a meaningful 
environmental buffer, two types of requirements associated with the robustness of a 
reservoir are proposed in subsections (b) and (c); the former largely operational and the 
latter performance-based.   
 
Subsection (b) establishes a requirement that a reservoir to be used for augmentation 
must initially provide a theoretical retention time of at least 180 days, with the SWSAP 
PWS subsequently having the option of submitting an application to be approved for a 
reduced minimum theoretical retention time of no less than 60 days (two months).  Dr. 
Scott Wells recommended eliminating the theoretical retention time minimum of six 
months as a criterion for compliance.  In support of his recommendation, Dr. Wells 
illustrated that the overall theoretical retention time of a reservoir, and the amount of 
dilution occurring within the reservoir, may not always have a strong relationship and 
therefore a theoretical retention time criterion would provide no additional protective 
benefit relative to the proposed dilution/attenuation criteria of subsection (c).   
 
Although the State Board doesn’t disagree with Dr. Wells’ analysis, the purpose of the 
theoretical retention time requirement is not to supplement the proposed dilution 
requirements found in subsection (c).  Where the performance-based requirements in 
subsection (c) address the need for a rigorously quantified direct dilution of the recycled 
water delivered to the reservoir, the minimum theoretical retention time requirement in 
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subsection (b) establishes a simple operational criterion as a means of assuring the 
reservoir would be of sufficient size to be able to provide greater opportunity and 
options for responding to and potentially mitigating significant treatment failures.  Having 
both operational and performance-based criteria assures the reservoir will be a resilient, 
robust, and meaningful environmental buffer – one that that will significantly reduce the 
likelihood of adverse impacts from treatment failures.  In addition to the basic hydraulic 
operation benefits established by way of the requirements of subsection (b), the 
requirements of a minimum theoretical retention time, in combination with performance 
criteria in subsection (c), also help distinguish an indirect potable reuse project (like a 
SWSAP) from a direct potable reuse project.  Establishing a distinction between indirect 
potable reuse and direct potable reuse is consistent with Chapter 7.3, Division 7, of the 
Water Code.   
 
The State Board’s position regarding the inclusion of a minimum theoretical retention 
time, in contrast to Dr. Wells’s recommendation, is well-supported by the findings of the 
Expert Panel.  The Expert Panel - in their memorandum responding to the scientific 
peer reviewers’ comments (Appendix A, Item 3, pages 7 and 8) – addresses, in detail, 
Dr. Wells’s recommendation to eliminate the minimum theoretical retention time criteria.  
Therefore, for the reasons noted above and consistent with the Expert Panel’s findings, 
the State Board has retained criteria for a minimum theoretical retention time.   
 
It should be noted, however, that the draft regulation reviewed by Dr. Wells allowed the 
minimum theoretical retention time to be reduced from six months to four months and 
that the current proposed regulation allows the minimum theoretical retention time to be 
reduced to 60 days (two months).  This reduction in the allowed minimum theoretical 
retention time (from four months to two months) was made to allow further flexibility for 
projects, on a case-by-case basis (see discussion below regarding subsection (b)(2)), 
and is consistent with the Expert Panel’s finding in their DPR report, where the Expert 
Panel considered a project having less than two months theoretical retention time to be 
DPR, rather than IRP (Appendix A, Item 12).   
 
A monthly determination compliance with the minimum theoretical retention time 
requirement is sufficient to assure that the reservoir is being operated to maintain 
sufficient volume to mitigate treatment failures.  Paragraph (1) of subsection (b) requires 
a SWSAP PWS with a theoretical retention time determined to be less than its approved 
minimum theoretical retention time to report the deficiency to the State Board and 
Regional Board, along with descriptions of corrective actions taken to ensure that future 
theoretical retention times will be no less than the approved minimum theoretical 
retention time.   
 
As noted in subsection (b), an initial approved minimum theoretical retention time may 
be no less than 180 days.  However, after operation at an initial approved minimum 
theoretical retention time, paragraph (2) allows the SWSAP PWS to apply for a reduced 
on-going approved minimum theoretical retention time; but the reduction may not be 
less than 60 days.  The SWSAP PWS application is required to include the information 
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listed in subparagraphs (A) through (F), which is the minimum information needed by 
the State Board to be reviewed and taken into consideration prior to approving a 
reduced minimum theoretical retention time less than 180 days.  The information listed 
in subparagraphs (A) through (F) will provide the State Board with information that may 
be relevant to the potential impacts of a shorter minimum theoretical retention time.  On 
a case-by-case basis – after weighing the information individually and in total regarding 
demonstrated reliability of treatment and mitigating circumstances unique to a particular 
SWSAP - the State Board may approve a shorter minimum theoretical retention time.  
Per subparagraph (F), the SWSAP PWS is required to demonstrate to the State Board 
that the reduced minimum theoretical retention time will be at least as protective of 
public health as otherwise required.  The SWSAP PWS may be required to have the 
demonstration reviewed by an independent scientific advisory panel approved by the 
State Board to provide the State Board with additional scientific insights regarding the 
potential consequences of reducing the theoretical retention time.    
 
As previously noted, the performance-based requirements in subsection (c) address the 
need for a rigorously quantified direct dilution of the recycled water delivered to the 
reservoir.  This is to be achieved by the SWSAP PWS demonstrating to the State 
Board, using tracer studies and hydrodynamic modeling, that a 1:100 dilution will be 
achieved under all operating conditions such that the volume of water withdrawn from 
the reservoir, at the inlet of the SWTP, contains no more than one percent (1:100 
dilution) of recycled water that was delivered during a 24-hour period (see subsection 
(c)(1)).   
 
As an alternative, under subsection (c)(2), the SWSAP PWS may similarly demonstrate 
that the inlet of the SWTP contains no more than ten percent (1:10 dilution) of recycled 
water that was delivered during a 24-hour period - if the recycled water delivered to the 
reservoir was subjected to an additional treatment process providing at least 1-log10 
reduction (for each) of enteric virus, Giardia cysts, and Cryptosporidium oocysts.  
Although the additional treatment need not be a treatment process unique or different 
from the other treatment processes, it must be independent and not reliant on the other 
treatment processes.  In this way, the 1-log10 additional treatment balances the dilution 
being reduced to 1:10 – which may be considered as being 1-log10 less than a 1:100 
dilution - while still providing a minimum standard for a meaningful environmental buffer 
via dilution.  Thus, the option in subsection (c)(2) is comparable to the 1:100 dilution 
requirement in (c)(1).  Although the additional treatment process will be designed and 
operated by the SWSAP WRA, the SWSAP PWS will be responsible for demonstrating, 
to the State Board, compliance with the requirements related to the additional treatment 
alternative.  This is a further example of the importance of strong communication 
between the SWSAP WRA and the SWSAP PWS.   
 
To demonstrate compliance with subsection (c), the SWSAP PWS will need to rely on 
extensive hydrodynamic modeling.  Since hydrodynamic modeling is a simulation, it’s 
important to ensure and verify the accuracy of the hydrodynamic modeling using data 
gathered under actual conditions.  Therefore, subsection (d) requires a SWSAP PWS to 
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verify its hydrodynamic modeling by conducting a tracer study under hydraulic 
conditions representative of normal operations.  The SWSAP PWS must initiate the 
tracer study prior to the end of the sixth month of operation, utilizing an added tracer.  
The six-month timeframe provides time to develop a tracer study protocol, which must 
be reviewed and approved by the State Board.   
 
Recognizing that changes in operation of the reservoir may substantially impact the 
hydraulic characterization that was used to demonstrate compliance with subsection (c), 
subsection (e) requires a SWSAP PWS to notify the State Board of such changes prior 
to initiating the changes.  The SWSAP PWS will have to demonstrate to the State Board 
that the hydraulic characterization used to assure compliance with section 64668.30, in 
particular subsection (c), remains accurate and valid under the proposed new operating 
conditions.  If not, the SWSAP PWS may be required by the State Board to again 
demonstrate compliance, per subsections (c) and/or (d).   
 
As noted, the second recommendation made by Dr. Wells – regarding the need for 
external peer review for tracer and hydrodynamic modeling studies – was accepted, 
resulting in proposed subsection (f).  The use of tracer studies and hydraulic modeling is 
essential for providing an accurate hydraulic characterization of a reservoir and to 
demonstrate compliance with subsection (c).  This process is complex and involves 
expertise that may be beyond a regulatory agency’s expertise, and requires that the 
process and its result be confirmed.  The Expert Panel’s review of Dr. Wells’s 
recommendation substantiates the need for requiring the review by an independent 
scientific advisory panel.  To ensure the State Board has available all the information 
necessary to make well-informed decisions regarding a SWSAP PWS’s demonstration 
of compliance with subsection (c), a SWSAP PWS is required to allow State Board 
representatives to join in all independent scientific advisory panel discussions.   
 
Changes in the quality of water being treated by a SWTP can affect the facility’s 
treatment processes and the operation of the treatment plant, even if the source water 
being treated may be of a higher quality.  Likewise, the subsequent introduction of 
advanced treatment water (after going through the SWTP) into the distribution system of 
a PWS may impact the chemical and/or microbial stability of the drinking water provided 
to the consumers.  As a result, subsection (g) requires a SWSAP PWS to assess and 
address potential impacts resulting from the introduction of advanced treated water, as 
an increasing fraction of advanced treated water is introduced to the SWTP and the 
SWSAP PWS’s distribution system.   
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REASONABLE ALTERNATIVE STANDARDS 
 
The State Board has determined that no reasonable alternative considered or otherwise 
identified and brought to its attention would be more effective in carrying out the 
purpose for which this action is proposed, would be as effective and less burdensome to 
the regulated water systems and affected private persons, or would be more cost-
effective to the regulated water systems and affected private persons, yet equally 
effective in implementing statutory requirements or other provisions of law, than the 
proposed action.   
 
 
EVALUATION REGARDING INCONSISTENCY OR INCOMPATABILITY WITH 
EXISTING STATE REGULATIONS 
 
The State Board evaluated this proposal as to whether the proposed regulations are 
inconsistent or incompatible with existing California state regulations.  This evaluation 
included a review of California’s existing regulations, potentially related to IPR by way of 
SWA, including the State Board’s existing general regulations.  It was determined that 
no other state regulation addressed the same subject matter and that this proposal was 
not inconsistent or incompatible with other state regulations.  However, it should be 
noted that on June 18, 2014, the California Department of Public Health adopted 
regulations for another form of IPR, where recycled water is used for the purpose of 
replenishing groundwater basins that are used as a source of domestic drinking water 
supplies.  For those portions comparable, the proposed SWA regulations are 
substantially consistent with the existing regulations for IPR through groundwater 
replenishment.  Therefore, the State Board has determined that this proposal, if 
adopted, would not be inconsistent or incompatible with existing state regulations. 
 
 
ECONOMIC IMPACT ANALYSIS 
 
The State Board has prepared the following Economic Impact Analysis pursuant to Gov. 
Code sec. 11346.3(b)(1)(A)-(D): 
 
No existing or future member of the regulated community is required or compelled to 
engage in surface water augmentation as a result of the proposed regulations, and no 
member of the regulated community is currently engaged in surface water 
augmentation.  In addition, under existing authority and through the existing permitting 
processes of the regulatory agencies that would be issuing permits for surface water 
augmentation projects, the criteria in the proposed regulations would be required of the 
regulated community via such permits, even in the absence of the adoption of the 
regulations.  The proposed regulations do not impose any additional requirements on 
members of the regulated community that may choose to engage in surface water 
augmentation.  The proposed regulations serve to help streamline the permitting 
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process through the adoption of uniform criteria, as mandated by Water Code section 
13562.  

 The creation or elimination of jobs within the State of California:  The 
requirements previously summarized should not have any affect in that there 
would not be any significant change in the regulated community or regulatory 
agency personnel associated with the adoption of the proposed regulations.   

 The creation of new businesses or the elimination of existing businesses within 
the State of California:  The nature of the drinking water and recycled water 
industry is such that the adoption of this proposed regulation would not result in 
the creation or elimination of businesses.  The members of the regulated 
community that may choose to engage in surface water augmentation would be 
public entities providing public services, as opposed to business enterprises.  
The impact of the proposed regulations on new businesses or the elimination of 
existing businesses would be insignificant.   

 The expansion of businesses currently doing business within the State of 
California:  The proposed regulation applies to the drinking water and recycled 
water industry only and should not have any effect on the expansion of 
businesses within the State of California.   

 The benefits of the regulation to the health and welfare of California residents, 
worker safety, and the state’s environment:  The State Board has made a 
determination that the proposed regulations would streamline a process for 
ensuring the protection of the public’s health and welfare through the adoption of 
the proposed regulations, with no adverse impacts to worker safety or 
California’s environment.   

 
 
SIGNIFICANT STATEWIDE ADVERSE ECONOMIC IMPACT DIRECTLY AFFECTING 
BUSINESS, INCLUDING ABILITY TO COMPETE 
 
The State Board has determined that the proposed regulatory action would have no 
significant adverse economic impact on California business enterprises and individuals, 
including the ability of California businesses to compete with businesses in other states.  
The proposed regulations apply only to water recycling agencies and public water 
systems choosing to engage in surface water augmentation and include no 
requirements that would not otherwise be required of the entities through existing 
statutory authority and mandates.  Additionally, pursuant to Government Code section 
11342.610, utilities such as public water systems and water recycling agencies are 
exempt from the definition of a small business.  The members of the regulated 
community that may choose to engage in surface water augmentation would be public 
entities providing public services, as opposed to business enterprises.   
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EFFECT ON SMALL BUSINESS 
 
The State Board has determined that the proposed regulations would not affect small 
business because Government Code chapter 3.5, article 2, section 11342.610 excludes 
drinking water utilities from the definition of small business, and the proposed 
regulations do not apply to small businesses. 
 
 
REPORTING REQUIREMENTS 
 
The State Board has determined that the proposed regulations would not require 
reports from businesses.  
 
 
STATE WATER POLICY CODE SECTION 106.3 CONSIDERATION 
 
In establishing and adopting the proposed regulations, the State Board considered the 
statewide policy set forth in section 106.3 of the Water Code and determined the 
proposed regulations will further the stated policy.  
 
 
DUPLICATION OR CONFLICTS WITH FEDERAL REGULATIONS 
 
The proposed regulations do not unnecessarily duplicate or conflict with federal 
regulations.  A review of the Code of Federal Regulations did not indicate the existence 
of duplicative or conflicting law.  
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COMMONLY USED ACRONYMS AND TERMS 
 
AOP - Advanced Oxidation Process 

ASTM - American Society for Testing Materials 

CCR - California Code of Regulations 

CEC - Constituents of Emerging Concern 

DPR - Direct Potable Use 

ELAP - Environmental Laboratory Accreditation Program 

U.S. EPA - United States Environmental Protection Agency 

IPR - Indirect Potable Use 

MCL - Maximum Contaminant Level 

NL - Notification Level 

NWRI - National Water Research Institute  

PWS - Public Water System 

RO - Reverse Osmosis  

Regional Board - Regional Water Quality Control Board 

SDWA - Safe Water Drinking Act 

SMCL - Secondary Maximum Contaminant Level 

SWA - Surface Water Augmentation 

State Board - State Water Resources Control Board 

SWSAP - Surface Water Source Augmentation Project 

SWSAP PWS - Surface Water Source Augmentation Project Public Water System 

SWSAP WRA - Surface Water Source Augmentation Project Water Recycling Agency 

SWTP- Surface Water Treatment Plant   

WRA - Water Recycling Agency 
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APPENDIX A 
 

DOCUMENTS RELIED UPON 
 
1.  Expert Panel finding of State Board Surface Water Augmentation criteria to be 
protective of public health (October 31, 2016):  See attached. 
 
2.  Peer Review mandated via Health and Safety Code section 57004:  Documents 
pertaining to the State Board’s submittal for peer review and peer reviewer’s comments 
may be accessed via http://www.swrcb.ca.gov/water_issues/programs/peer_review/.  
See attached. 
 
3.  Expert Panel response to Peer Review mandated via Health and Safety Code 
section 57004 (August 2016).  See attached. 
 
4.  Advanced Water Purification Facility Study Report, January 2013, pages 2‐53 to 2-
64, Section 2, Demonstration Facility Description and Observations, Constituents of 
Emerging Concern, CEC Performance Indicator Monitoring, Table 2‐24 CEC Potential 
Indicator Characterization Results, RO Removal.  
http://www.sandiego.gov/water/purewater/pdf/projectreports/section2demonstration.pdf 
 
5.  Ibid, pages 2‐24 to 2-27, Section 2 Demonstration Facility Description and 
Observations, 2.3.3 UV Disinfection and Advanced Oxidation.  
 
6.  West Basin Municipal Water District, Advisory Panel Findings and 
Recommendations, Seawater Barrier Water Conservation Project Phase III.  Final 
Report, May 15, 2001.  See attached 
 
7.  LongTerm2 Surface Water Treatment Rule, [Federal Register: January 5, 2006 
(Volume 71, Number 3) ][Rules and Regulations] [Page 653-702] – using the high 
infectivity rate.  http://www.gpo.gov/fdsys/pkg/FR-2006-01-05/pdf/06-4.pdf  
 
8.  Water Reuse, Metcalf and Eddy, 2007, Table 3-7, “Microorganism concentrations 
found in untreated wastewater and the corresponding median infectious dose.”  See 
attached. 
 
9.  “Occurrence of Cryptosporidium Oocysts and Giardia Cysts in Sewage in Norway”, 
Robertson, L. J., L. Hermansen, and B. K. Gjerde (2006), Appl Environ Microbiol 72(8): 
5297–5303. http://aem.asm.org/content/72/8/5297.full.pdf+html  

 
10.  “Observed and Predicted Oocyst Concentration Distributions as the Starting Point 
for Quantitative Microbial Risk Analysis of Tertiary Treatment”, Melbourne Water (2011):  
See attached. 
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11.  Guidelines for Drinking-Water Quality, World Health Organization:  
http://apps.who.int/iris/bitstream/10665/44584/1/9789241548151_eng.pdf  
 
12.  “Evaluation of the Feasibility of Developing Uniform Water Recycling Criteria for 
Direct Potable Reuse”, Expert Panel, Chapter 9, page 227.  See attached. 
 
13.  American Standard for Testing Materials (ASTM) International method D4194-03 is 
available via https://www.astm.org/Standards/D4194.htm  
 















































































































































































































































































APPENDIX A – DOCUMENTS RELIED UPON 
 

Reference No. 11 
 
 
Guidelines for Drinking-Water Quality, World Health Organization. 
http://apps.who.int/iris/bitstream/10665/44584/1/9789241548151_eng.pdf  
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Reference No. 12 
 
 
“Evaluation of the Feasibility of Developing Uniform Water Recycling Criteria for Direct 
Potable Reuse”, Expert Panel, Chapter 9, page 227.   
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